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INTRODUCTION
Illinois is a large state encompassing several drainage systems. It has many
creeks and rivers and is bounded on the west, south, and southeast by large
rivers, and on the northeast by Lake Michigan. The complexity of the
drainages, and the diversity of habitats created by the presence in Illinois
of several physiographic regions, contributes to a large diversity of aquatic
life. Statewide surveys of selected groups of aquatic invertebrates have been
conducted by scientists at the Illinois Natural History Survey for over 125
years, including studies on Crustacea (Forbes 1876), Plecoptera (Frison 1935),
Trichoptera (Ross 1944), Ephemeroptera (Burks 1953), Malacostraca (Page 1974),
and Decapoda (Page 1985). Statewide surveys of other aquatic groups such as
Coleoptera, Decapoda, Diptera, Heteroptera, Hirudinea, Lepidoptera,
Megaloptera, Mollusca, Odonata, and Oligochaeta currently are being conducted
by INHS personnel.
The Illinois Department of Transportation (IDOT), Bureau of Location and
Environment, is required to comply with Section 404(b)l of the Clean Water Act
when projects have the potential to impact on aquatic environments. One of
the requirements of the Clean Water Act is to conduct a biological inventory
for the purpose of identifying aquatic species likely to be affected by its
highway construction projects. In many cases, the general distribution
patterns of many of these species are known, but specific records from
habitats within the project area are not available. Usually a field
reconnaissance and review of appropriate publications and museum records are
necessary to determine whether or not a species actually occurs or is thought
likely to occur in a project area.
In conjunction with the proposed IDOT FAP 412 project, in which a four-lane
limited access highway will be constructed between Bloomington in McLean
County and Oglesby in LaSalle County, the Illinois Natural History Survey was
asked to conduct such an inventory to determine the occurrence of aquatic life
and existing water quality within the project area. Particular attention was
given to those rivers and streams most likely to be impacted by construction
of this four-lane highway. These watersheds include the Mackinaw River basin,
(Mackinaw River, Panther Creek, East Branch of Panther Creek, and Sixmile
Creek); Sandy Creek, a small tributary of the Illinois River; and Bailey
Creek, a small tributary of the Vermilion River (Illinois River drainage).
This report will address the distribution of phytoplankton, zooplankton, and
aquatic macroinvertebrates exclusive of unionid molluscs. Unionid molluscs
occurring within the project area, and field water chemistry at each study
location during each survey for fishes, mussels, phytoplankton, zooplankton,
and other aquatic macroinvertebrates, are discussed in separate reports.
Objectives
The objective of this survey for aquatic life was to determine present
distributions and relative abundances of phytoplankton, zooplankton, and
aquatic macroinvertebrates (exclusive of unionid molluscs) in habitats which
may be impacted by the construction of FAP 412, noting any rare or unusual
species.
DESCRIPTION OF STUDY AREA
Eight sites occurring within the project area were visited during the course
of this study (Figures 1 through 4). All eight sampling localities are
situated in the Grand Prairie Section of the Grand Prairie Natural Division
(Schwegman 1973). The presettlement vegetation was largely tall-grass
prairie, while forests occupied the river valleys and moraines (Mohlenbrock
1975). Station number, general descriptions, and legal descriptions of these
sampling sites are listed in Table 1. Legal descriptions were obtained from
U. S. Geological Survey quadrangle maps with scales of either 1:24,000 (7.5'
series) or 1:62,500 (15' series).
STATION SCI: SANDY CREEK (Figures 1, 5)
The vegetation along Sandy Creek at this location is bordered by a narrow
grassland dominated by Phalaris arundinacea (canary reed grass). The roadside
and a pasture north of the creek and east of U.S. Route 51 are dominated by
Poa pratensis (Kentucky blue grass) and Festuca pratensis (meadow fescue),
with occasional Tragopogon dubius (goat's beard), Rumex altissimus (pale
dock), and Carduus nutans (nodding thistle). Cropland occurs beyond the
grassy creek border.
Sampling for aquatic components at Sandy Creek was conducted within a reach
approximately 120 meters in length, delineated by a point 10 meters downstream
of the centerline of the existing U.S. Route 51 bridge and extending to a
point 110 meters upstream of that centerline. Stream width varied from
between 0.75 and 2.5 meters. Stream depth varied between 0.1 and 0.75 meters.
Stream substrate in pools consisted primarily of clay, with a fine silt
covering, intermingled with frequent patches of blue-green algae. Riffle
areas consisted of a silt and sand mixture, with frequent flat rocks lining
the bottom and sides of the channel.
STATION PC2: PANTHER CREEK (Figures 2, 6)
West of U.S. Route 51, Panther Creek is bordered by a narrow grassland strip
containing Phalaris arundinacea (canary reed grass) and Bromus inermis
(awnless brome grass). Beyond this grassland strip is cropland. East of U.S.
Route 51, Panther Creek is bordered by a discontinuous, riparian strip of
young trees on both banks, including Salix nigra (black willow), Acer negundo
(box elder), Morus rubra (red mulberry), Crataegus sp. (hawthorn), and Celtis
occidentalis (hackberry). South of this border strip is a roadside park with
scattered tree plantings and an understory of introduced cool-season grasses.
North of this border strip is a narrow non-native grassland strip followed by
a blue grass pasture which includes various Carex spp. and Juncus spp.
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Location of FAP 412 study sites in Marshall County, Illinois,
surveyed for fishes, unionid mussels, aquatic invertebrates,
phytoplankton, zooplankton, and water quality during October and
November 1984, and May 1985: Sandy Creek (SCI) (Taken from
Illinois Department of Transportation county highway maps, 1982
ed.).
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Location of FAP 412 study sites in Woodford County, Illinois,
surveyed for fishes, unionid mussels, aquatic invertebrates,
phytoplankton, zooplankton, and water quality during October and
November 1984, and April and May 1985: Mackinaw River (MRDS6);
East Branch of Panther Creek (EBPC3); and Panther Creek (PC2)
(Taken from Illinois Department of Transportation county highway
maps, 1982 ed.).
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Location of FAP 412 study sites in McLean County, Illinois,
surveyed for fishes, unionid mussels, aquatic invertebrates,
phytoplankton, zooplankton, and water quality during October and
November 1984, and April and May 1985: Mackinaw River (MRUS4 and
MRC5); and Sixmile Creek (6MC7) (Taken from Illinois Department of
Transportation county highway maps, 1982 ed.).
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Location of FAP 412 study sites in LaSalle County, Illinois,
surveyed for fishes, unionid mussels, aquatic invertebrates,
phytoplankton, zooplankton, and water quality during May 1985:
Bailey Creek (BC8) (Taken from Illinois Department of
Transportation county highway maps, 1982 ed.).
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Table 1. Locations of FAP 412 aquatic sites surveyed for fishes, unionid
mussels, aquatic invertebrates, phytoplankton, zooplankton, and
water quality in LaSalle, Marshall, McLean, and Woodford counties
in Illinois during October and November of 1984, and April and May
of 1985.
1. (SC1) IL, Marshall County, Sandy Creek, 3.7 km NNW Wenona; at U.S. Rt.
51, from 50 m dnstrm to 120 m upstrm bridge. 3rd PM: T.30N,
R.1E, SE/4, NE/4, NE/4 Sec. 11, & SW/4, NW/4, NW/4, Sec. 12.
U.T.M.: Zone 16, 32 6 45
6
n E, 454 9 800m N. Wenona, 111. (7.5'
series, 1982 provisional metric ed.) USGS quadrangle map.
2. (PC2) IL, Woodford Co., Panther Creek, 2.3 km N Panola; at roadside
park, 40 m upstream to 100 m dowstream. 3rd PM: T.27N, R.2E,
NE/4, SW/4, NW/4, Sec. 17 (upstrm bridge), and SE/4, SE/4, NE/4,
Sec. 18 (dnstrm bridge). U.T.M.: Zone 16, 32 9 000m E, 4518 800m N
Benson, Ill. (7.5' series, 1983 provisional metric ed.) USGS
quadrangle map.
3. (EBPC3) IL, Woodford Co., East Branch of Panther Creek, 2.7 km SSE
Panola; 120 m upstream to 120 m downstream. 3rd PM: T.27N,
R.2E, SE/4, NE/4, Sec. 31 (dnstrm bridge), and S/2, SW/4, NW/4,
Sec. 32 (upstrm bridge). U.T.M.: Zone 16, 32 9 100m E, 451 3 850m N.
Benson, 111. (7.5' series, 1983 provisional metric ed.) USGS
quadrangle map.
4. (MRUS4) IL, McLean Co., Mackinaw River, 7.5 km SW Gridley (3 km ESE
Kappa); 25 to 150 m downstream county road bridge. 3rd PM:
T.26N R.2E, E/2, NW/4, NW/4, Sec. 36. U.T.M.: 33 5800m E,
450 4 750m N. Gridley, Ill. (7.5' series, 1981 ed.) USGS
quadrangle map.
5. (MRC5) IL, McLean Co., Mackinaw River, 1.6 km SSE Kappa; 150 to 200 m
upstream (E) of U.S. Rt. 51 bridge (40 m upstrm Illinois Central
RR bridge). 3rd PM: T.25N, R.2E SE/4, NW/4, NW/4, Sec. 4.
U.T.M.: Zone 16, 33 0 800m E, 450 3 050m N. El Paso, 111. (7.5'
series, 1970 ed., 1979 PR) USGS quadrangle map.
6. (MRDS6) IL, Woodford Co., Mackinaw River; 4 km WSW Kappa. 3rd PM:
T.25N R.1E, W/2, NE/4, Sec. 1. U.T.M.: Zone 16, 3 2 6 500m E,
450 29$0m N. El Paso, 111. (7.5' series, 1970 ed., 1979 PR) USGS
quadrangle map.
7. (6MC7) IL, McLean Co., Sixmile Creek, 9.3 km N Normal; 20 to 120 m
upstream of bridge. 3rd PM: T.25N, R.2E, SW/4, NW/4, SW/4, Sec.
28. U.T.M.: Zone 16, 330 700m E, 44 9 5 500m N. Normal West, Ill.
(7.5' series, 1970 ed., 1979PR) USGS quadrangle map.
8. (BC8) IL, LaSalle Co., Bailey Creek, 1.7 km W Tonica; 10 to 80 m
upstream of bridge. 3rd PM: T.32N, R.1E, SE/4, SE/4, NE/4,
Sec. 27. U.T.M.: Zone 16, 32 4 950m E, 
4 5 64400m N. Tonica,
Illinois (7.5', 1983 provisional metric ed.) USGS quadrangle map.
Location of FAP 412 Station SCI at Sandy Creek, 3.7 km NNW Wenona,
Marshall County, Illinois, surveyed for fishes, unionid mussels,
aquatic macroinvertebrates, phytoplankton, zooplankton, and water
quality during October and November, 1984, and April and May, 1985
(enlarged from the Wenona, Ill. (7.5', 1982 provisional metric
ed.) USGS topographic quadrangle map). Contour interval: 1.5 m.
Figure 5.
Location of FAP 412 Station PC2 at Panther Creek, 2.3 km N Panola,
Woodford County, Illinois, surveyed for fishes, unionid mussels,
aquatic macroinvertebrates, phytoplankton, zooplankton, and water
quality during October and November, 1984, and April and May, 1985
(enlarged from the Benson, Ill. (7.5' series, 1983 provisional
metric ed.) USGS topographic quadrangle map). Contour interval:
1.5 m.
o0
Figure 6.
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Sampling for aquatic components at Panther Creek was conducted within a reach
approximately 120 m in length, delineated by a point 100 m downstream of the
centerline of the existing U.S. Route 51 bridge and extending to a point 20
meters upstream of that centerline. Stream width varied from between 2.0 and
5.5 meters. Stream depth varied between 0.1 and 1.5 meters. Stream substrate
in pools consisted primarily of sand, intermingled with patches of pea-sized
gravel. Substrate in riffle areas consisted of a gravel and sand mixture.
STATION EBPC3: EAST BRANCH OF PANTHER CREEK (Figures 2, 7)
The East Branch of Panther Creek at this location is bordered by narrow grassy
strips dominated by Phalaris arundinacea (canary reed grass) and Bromus
inermis (awnless brome grass). Disturbance adapted forbs including Cicuta
maculata (water hemlock), Apocynum canabinum (dogbane), Carduus nutans
(nodding thistle), and Boehmaria cylindrica (false nettle) are occasional.
Sapling size Acer negundo (box elder), Acer saccharinum (silver maple),
Gleditsia triacanthos (honey locust), and Ulmus rubra (slippery elm) occur as
occasional stream side thickets. Beyond this riparian strip occur a Poa
pratensis (Kentucky blue grass) dominated residential lawn, pasture composed
of cool-season introduced grasses, and cropland.
Sampling for aquatic components in the East Branch of Panther Creek was
conducted within a reach approximately 250 meters in length, delineated by a
point 130 meters downstream of the centerline of the existing U.S. Route 51
bridge and extending to a point 120 meters upstream of that centerline.
Stream width varied between 3.0 and 5.5 meters. Stream depth varied between
0.1 and 1.5 meters. Stream substrate in pools consisted primarily of sand,
intermingled with patches of pea-sized gravel. Substrate in riffle areas
consisted of a gravel and sand mixture.
STATION MRUS4: MACKINAW RIVER (Figures 3, 8)
Exclusive regrowth thickets of Acer negundo (box elder) and Acer saccharinum
occur on the inner slope of a levee built along the south bank of the Mackinaw
River at this location. Acer saccharinum, Fraxinus pennsylvanica (green ash),
and Ulmus americana (American elm) occur sporadically as young to mature trees
(up to 80 cm dbh) where the young maple thickets are not formed. Beneath this
narrow canopy Crataegus mollis (red haw), Populus deltoides (cottonwood),
Gleditsia triacanthos (honey locust), and Prunus serotina (black cherry) form
the subcanopy together with the shrub Rosa multiflora and vine Vitis sp.
Young Salix spp. (willows) colonize the streamside gravel bars as thickets 1
to 2 meters in height together with sometimes dense herbaceous growth of
Phalaris arundinacea (canary reed grass), Ambrosia trifida (giant ragweed),
Boehmaria cylindrica (false nettle), and Rumex sp. (dock). Sagittaria sp. is
an occasional occupant of open sites along the gravel bar.
No levee is formed on the north Mackinaw River bank; a young floodplain forest
lines the river with occasional mature trees. Acer saccharinum dominates
while Juglans nigra is locally abundant. The common to occasional subcanopy
11
Figure 7. Location of FAP 412 Station EBPC3 at East Branch of Panther Creek,
2.7 km SSE Panola, Woodford County, Illinois, surveyed for fishes,
unionid mussels, aquatic macroinvertebrates, phytoplankton,
zooplankton, and water quality during October and November, 1984,
and April and May, 1985 (enlarged from the Benson, Il1. (7.5'
series, 1983 provisional metric ed.) USGS topographic quadrangle
map). Contour interval: 1.5 m.
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Figure 8. Location of FAP 412 Station MRUS4 at the Mackinaw River, 7.5 km SW
Gridley, McLean County, Illinois, surveyed for fishes, unionid
mussels, aquatic macroinvertebrates, phytoplankton, zooplankton,
and water quality during October and November, 1984, and April and
May, 1985 (enlarged from the Gridley, 111. (7.5' series, 1981 ed.)
USGS topographic quadrangle map). Contour interval: 10 ft.
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includes Acer negundo, Ulmus rubra (slippery elm), Crataegus mollis, and Morus
alba (white mulberry). Sambucus canadensis (elderberry) and Smilax
rotundifolia (catbrier) are the common shrub and vine. Phalaris arundinacea
and Acer saccharinum seedlings occupy in-stream gravel bars.
Beyond this riparian vegetation occur cropland, an old field dominated by
disturbance adapted forbs and shrubs, and a grazed shrubland containing
Crataegus mollis and Rosa multiflora.
Sampling for aquatic components at this upstream Mackinaw River location was
conducted within a reach approximately 120 meters in length, beginning at a
point 40 meters downstream of the centerline of the county road bridge and
extending to a point 160 meters downstream of that centerline. Stream width
varied between 2.0 and 15.0 meters. Stream depth varied between 0.1 and 1.5
meters. Stream substrate in pools consisted primarily of sand and gravel,
intermingled with frequent smooth cobble. Substrate in riffle areas consisted
of a smooth cobble, gravel, and sand mixture.
STATION MRC5: MACKINAW RIVER (Figures 3, 9)
Floodplain forest occurs as a riparian strip along both banks of the Mackinaw
River at this location. Cropland occurs beyond this riparian forest strip in
the floodplain north of the river while mesic upland forest occurs on the NE
facing slope south of the river.
The riparian forest north of this Mackinaw River location is a discontinuous
strip 1 to 5 meters wide dominated by young Acer saccharinum (silver maple)
with common to occasional Acer negundo (box' elder) and Ulmus rubra (slippery
elm). Toxicodendron radicans (poison ivy), Rudbeckia laciniata (goldenglow),
Boehmaria cylindrica (false nettle), and Ambrosia trifida (giant ragweed) form
the common understory. South of the river, the floodplain forest is mature
(averaging 30 to 46 cm dbh) with scattered large trees. The dominant canopy
species is Acer saccharinum (occasional specimens up to 110 cm dbh) while
Populus deltoides (cottonwood, up to 130 cm dbh), Fraxinus pennsylvanica,
Juglans nigra (black walnut), and Platanus occidentalis (sycamore) are common
to occasional members of the canopy. The common to occasional subcanopy
species are Acer negundo, Fraxinus pennsylvanica, Staplea trifolia
(bladdernut), Ulmus rubra, and Cornus drummondii (rough-leaved dogwood). The
shrubs and vines present include Euonymus atropurpureus (wahoo), Amorpha
fruticosa (false indigo), Cephalanthus occidentalis (buttonbush), Sambucus
canadensis (elderberry), Toxicodendron radicans, Smilax rotundifolia
(catbrier), and Vitis sp. (grape vine). Laportea canadensis (wood nettle),
Rudbeckia laciniata, Boehmaria cylindrica, and Elymus virginicus (Virginia
wild rye) form the common herbaceous understory.
A young to mature mesic upland forest occurs on the NE facing slope. The
common canopy species include Acer saccharum (sugar maple), Quercus rubra
(northern red oak), and Tilia americana (basswood) with occasional Quercus
macrocarpa (bur oak). The subcanopy contains Staphlea trifolia, Tilia
americana, Ulmus rubra, Acer saccharmwn, and Carya cordifonrmis (bitternut
hickory).
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Location of FAP 412 Station MRC5 at the Mackinaw River, 1.6 km SSE
Kappa, McLean County, Illinois, surveyed for fishes, unionid
mussels, aquatic macroinvertebrates, phytoplankton, zooplankton,
and water quality during October and November, 1984, and April and
May, 1985 (enlarged from the El Paso, Ill. (7.5' series, 1970 ed.,
1979 PR) USGS topographic quadrangle map). Contour interval: 10 ft.
Ixapj
Figure 9.
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Of special interest is a small hill prairie which persists on a narrow
ridge above the NE facing slope at the south end of the study area. Although
this community is small and has been somewhat degraded by invading forest
species and weeds, forb diversity is high. Some of the forbs present include:
Echinacea pallida (pale coneflower), Comandra richardsiana (false toadflax),
Solidago rigida (stiff goldenrod), Coreopsis tripteris (tall tickseed), C.
palmata (prairie Coreopsis), Silphium terebinthinaceum (prairie dock), Amorpha
canescens (lead plant), Polytaenia nuttallii (prairie parsley), Sisyrinchium
campestre (blue-eyed grass), Lithospermum canescens (hoary puccoon), Ratibida
pinnata (yellow coneflower), Euphorbia corollata (flowering spurge), Polygala
senega (seneca snakeroot), and Tradescantia sp. (spiderwort).
Sampling for aquatic components at this central Mackinaw River station was
conducted within a reach approximately 60 meters in length, beginning at a
point 15 meters upstream of the centerline of the Illinois Central Gulf
Railroad bridge and extending to a point 75 meters upstream of that
centerline. Stream width varied between 7.0 and 8.5 meters. Stream depth
varied between 0.5 and 1.5 meters. Stream substrate in the channel consisted
primarily of sand and gravel. No defined pool or riffle areas were present at
this site. Small backwater areas along the shore consisted of stick and leaf
detritus intermixed with silt and sand.
STATION MRDS6: MACKINAW RIVER (Figures 2, 10)
Today the forests along the Mackinaw River generally are confined to narrow
riparian strips in the floodplain and on slopes adjacent to the river.
Cropland predominates beyond the riparian forest strips and forested slopes.
The vegetation along an approximately 400 meter segment of the Mackinaw River
is described below.
A young to mature (30 to 70 yrs. old) floodplain forest with scattered large
trees borders the Mackinaw River at this location. This community is
confined to a riparian strip on each bank although it occupies a slightly
broader area within a bend in the river on the west bank. The dominant canopy
tree is Acer saccharinwn (silver maple) while common to occasional canopy
species include Juglans nigra (black walnut), Titia americana (basswood),
Fraxinus pennsylvanica (green ash), Platanus occidentalis (sycamore), Populus
deltoides (cottonwood), Salix nigra (black willow), and Gleditsia triacanthos
(honey locust). The common subcanopy species include Cercis canadensis
(redbud), Acer negundo (box elder), and Ulmus rubra (slippery elm).
Occasional subcanopy species include Celtis occidentalis (hackberry), Prunus
serotina (black cherry), Salix nigra, Crataegus sp. (hawthorn), and Morus
rubra (red mulberry). Common shrubs and vines present include Sambucus
canadensis (elderberry), Ribes missouriense (gooseberry), Toxicodendron
radicans (poison ivy), Parthenocissus quinquefolius (Virginia creeper), Smilax
rotundifolia (catbrier), and Vitis spp. (grape vines). The herbaceous
understory was formed by dense colonies of Laportea canadensis (wood nettle),
Rudbeckia laciniata (goldenglow), Boehmaria cylindrica (false nettle),
Phalaris arundinacea (canary reed grass), Elymus virginicus (Virginia wild
rye), Lysimachia numnularia (moneywort), and Rumex sp. (dock).
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Figure 10. Location of FAP 412 Station MRDS6 at the Mackinaw River, 4 km WSW
Kappa, Woodford County, Illinois, surveyed for fishes, unionid
mussels, aquatic macroinvertebrates, phytoplankton, zooplankton,
and water quality during October and November, 1984, and April andMay, 1985 (enlarged from the El Paso, Ill. (7.5' series, 1970 ed.,
1979 PR) USGS topographic quadrangle map). Contour interval: 10 ft.
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A young to mature (30 to 50 yr. old) mesic upland forest occurs on a gentle
SW facing slope on the east river bank in the northern 1/4 of the study area.
This community is strongly dominated by Juglans nigra with common to
occasional Tilia americana. Cercis canadensis, Ulmus rubra, and Prunus
serotina form the subcanopy. The herbaceous understory includes Polygonatum
commutatum (Solomon's seal), Asarum canadense (wild ginger), and Glyceria
striata (fowl manna grass).
Sampling for aquatic components at this downstream Mackinaw River station was
conducted within a reach approximately 80 meters in length. Stream width
varied between 6.0 and 8.0 meters. Stream depth varied between 0.5 and 1.5
meters. Stream substrate in channel pools consisted primarily of sand and
gravel, intermingled with frequent cobble. Substrate in channel riffle areas
consisted of a smooth cobble, gravel, and sand mixture.
STATION 6MC7: SIXMILE CREEK (Figures 3, 11)
A regrowth riparian strip of floodplain forest borders Sixmile Creek east of
U.S. Route 51. The common to occasional woody plants present include Acer
negundo (box elder), Salix nigra (black willow), Acer saccharinum (silver
maple), Morus rubra (red mulberry), Ulmus pumila (Siberian elm), Crataegus sp.
(hawthorn), Maclura pomifera (osage orange), Celtis occidentalis (hackberry),
and Prunus serotina (black cherry). Phalaris arundinacea (canary reed grass),
Boehmaria cylindrica (false nettle) form the common herbaceous understory.
Beyond this regrowth woody strip to the north is cropland. South of the
riparian strip is an old field in early succession dominated by disturbance
adapted forbs. Ambrosia trifida (giant ragweed) is abundant while Conium
maculatum (poison hemlock), Chenopodium album (lamb's quarters), Brassica sp.,
Pastinaca sativa (parsnip), Rumex crispus (curly dock), and Capsella
bursa-pastoris (shepherd's-purse) are common to occasional.
Sampling for aquatic components at this Sixmile Creek station was conducted
within a reach approximately 100 meters in length, beginning at a point 30
meters upstream of the centerline of the U.S. Route 51 bridge and extending to
a point 130 meters upstream of that centerline. Stream width varied between
2.0 and 4.0 meters. Stream depth varied between 0.1 and 1.5 meters. Stream
substrate in pools consisted primarily of a silt, sand, and gravel mixture,
intermingled with frequent smooth cobble and bricks. Substrate in
riffle areas consisted of a smooth cobble, gravel, and sand mixture, with some
bricks. Other discarded items within the sampling area included corrugated
metal roofing, a bedspring, and small gauge construction I-beams.
STATION BC8: BAILEY CREEK (Figures 4, 12)
A narrow grassland strip dominated by Bromus inermia (awnless brome grass)
with occasional Barbarea vulgaris (yellow rocket), Polygonum sp. (knotweed),
and Eupatorium sp. (Joe-Pye weed) borders Bailey Creek at this location.
Bromus inermis occurs as an emergent in the stream. Numerous junked
automobiles line the south creek bank east of the county road. Cropland
borders both creek banks.
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Figure 11. Location of FAP 412 Station 6MC7 at Sixmile Creek, 9.3 km N
Normal, McLean County, Illinois, surveyed for fishes, unionid
mussels, aquatic macroinvertebrates, phytoplankton, zooplankton,
and water quality during October and November, 1984, and April and
May, 1985 (enlarged from the Normal West, Ill. (7.5' series, 1970
ed., 1979 PR) USGS topographic quadrangle map). Contour interval:
10 ft.
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Figure 12. Location of FAP 412 Station BC8 at Bailey Creek, 1.7 km W Tonica,
LaSalle County, Illinois, surveyed for fishes, unionid mussels,
aquatic macroinvertebrates, phytoplankton, zooplankton, and water
quality during April and May, 1985 (enlarged from the Tonica, Ill.
(7.5' series, 1983 provisional metric ed.) USGS topographic
quadrangle map). Contour interval: 1.5 m.
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Sampling for aquatic components at this Bailey Creek station was conducted
within a reach approximately 80 meters in length, beginning at a point 10
meters upstream of the centerline of the county road bridge and extending to a
point 90 meters upstream of that centerline. Stream width varied between 2.0
and 3.0 meters. Stream depth varied between 0.1 and 0.9 meters. Stream
substrate in pools consisted primarily of a silt/sand mixture. Substrate in
riffle areas consisted of a silt, sand, and gravel mixture. Numerous patches
of algae attached to riparian vegetation were trailing in the water.
PHYTOPLANKTONt
METHODS
Phytoplankton samples were taken with a plankton net through which an
appropriate volume of water was poured. Twenty liters of water were filtered
during the Autumn 1984 collections; 40 liters of water were filtered during
the Spring 1985 collections. Filtered samples then were fixed in 5% Kahle's
fluid. The plankton concentrate was adjusted to an appropriate volume. A
5-ml subsample of each sample was reserved for digestion and diatom
identifications.
Samples were examined using a circular plankton counting chamber 0.6 mm deep
and a Wild M-20 phase contrast compound microscope. The counting procedure
followed the recommendation of Woelkerling et al. (1976). Essentially, this
procedure consisted of counting two or more optical fields (or Whipple grids)
on each of 12 separately prepared slides. This modification of the standard
counting methodologies has been demonstrated to increase overall counting
efficiency and to reduce the coefficient of variation of the counts obtained.
If the concentration of algal cells was very low, more optical fields were
counted per slide until at least 100 of the most common taxon were tallied or
approximately 1.5 to 2 hrs elapsed.
Counting was routinely performed at 200X magnification, utilizing 400X for
closer examination of certain species. A unit or clump count system was used
in which unicellular and colonial organisms were tallied as single units with
equal numerical weight. Filamentous algae were counted in 50pm units of
length. Diatoms were identified to genus, where possible, during the initial
count, or as Centrales, Melosira, and Pennales. All plants were identified to
species where possible. Densities were calculated by the formula:
C
Number per ml =
A . D . S . F
where C = the number of each organism tallied; A = area covered by the optical
field (or Whipple grid) (mm2); D = depth of the counting cell (mm); S = the
number of transects or grids counted; F = the concentration factor of the
sample being counted (ml/ml).
Results are expressed as the number of phytoplankers per ml of original water.
tThe Phytoplankton section was authored by Robert L. Moran.
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Diatoms were identified at 1,000X from slides prepared by a potassium
dichromate-hydrogen peroxide digestion of 5 ml of sample concentrate. the
samples were then repeatedly rinsed with distilled water and centrifuged until
the supernatant was clear. The diatoms were then concentrated to
approximately 1 ml. Permanent slides were prepared in duplicate by adding an
appropriate volume to 18 mm No. 1 glass coverslips. These were dried and
affixed to glass slides with Hyrax® high refractive index mounting medium.
Diatoms were grouped as described earlier and percent composition for each
species was determined. This value was applied to the appropriate group total
and reported as number per ml. Those species observed only during scanning
and not in the subsamples counted or whose densities following counting were
too low to establish an accurate count were recorded as present (+).
Periphyton samples were collected from representative natural substrates at
each station fixed in 5 to 10% Kahle's fluid. Periphyton samples were not
random, but attempted to represent the typical substrate at each station. In
the laboratory these samples were put into 25 to 50 ml of fresh 4% formalin,
scrubbed with a toothbrush, and homogenized by shaking. After subsamples of
10 ml each were digested (as described earlier), diatom identification slides
were prepared for each sample. A species list of periphyton was derived from
analysis of both undigested sample suspensions and prepared diatom slides.
RESULTS
Tables 2 and Table 3 are lists of phytoplankton species and densities
collected during October and November 1984 from seven locations within the
study area, and during April and May 1985 from eight locations within the
study area, respectively.
These data are derived from quantitative net samples and represent whole
samples of stream water concentrated 1,667 to 2,000 times. As with all net
samples, the smaller forms are probably under-represented, but a more accurate
representative of the larger, but numerically less common forms, is presented.
Duplicate samples were analyzed from each station and the mean concentrations
reported. In the discussion, only those species were considered that were
present in concentrations in excess of 1,000 per liter.
Tables 4 and 5 represent qualitative collections of periphyton taken during
Autumn 1984 and Spring 1985, respectively. Occasional status (+) was awarded
to species making up less than approximately five percent of the total taxa.
Common (++) species accounted for about five percent of the total. Very
Common (+++) and Dominant species (++++) made up about ten percent and over
fifteen percent, respectively.
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Table 4. Species list and relative abundance of Periphyton, collected from
four FAP 412 aquatic sampling localities in McLean and Woodford
counties, Illinois, during October, 1984.
STATIONt
TAXA PC2 EBPC3 MRUS4 6MC7
CHLOROPHYTA
Cladophora glomerata (L.) Kuetzing ++++ ++++ ++++ ++++
Mougeotia sp. Agardh ++ + - -
Oedogonium sp. Link + + - -
Spirogyra sp. Link ++ - - -
Ulothrix cf. subtilissima Rabenhorst ++ + - +
EUGLENOPHYTA
Euglena sp. Ehrenberg - - - +
Trachetomonas sp. Ehrenberg - - - +
CRYPTOPHYTA
Cryptophytes - +
CYANOPHYTA
Lyngbya sp. Agardh - - - +
CHRYSOPHYTA
Achnanthes lanceolata (Brebisson) Grunow - - + -
A. minutissima Kuetzing - - + +
Amphora normanii Rabenhorst - - + +
A. perpusilla (Grunow) Grunow - - ++ -
Campylodiscus sp. Ehrenberg - - + -
Cocconeis placentula Ehrenberg - - ++ +
C. placentula var. lineata (Ehrenberg) VanHeurck - - + -
Cyclotella atomus Hustedt - - - +
C. meneghiniana Kuetzing - - + +
Cymatopleura solea (Breb.) W. Smith - - - -
Cymbella sp. Agardh - - + -
C. prostrata (Berk.) Cleve - - -
C. sinuata Gregory - - - -
C. subaequalis Grunow - - - +
C. tumida (Breb.) VanHeurck - - + -
(Table 4 concluded on next page)
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Table 4 (concluded).
STATIONt
TAXA PC2 EBPC3 MRUS4 6MC7
CHRYSOPHYTA
Denticula elegans Kuetzing - - + -
Fragilaria sp. Lyngbye - - +++ -
Gomphonema sp. Agardh - - + +
G. angustatum (Kuetz.) Rabenhorst - - - -
G. olivaceum (Lyngbye) Kuetzing - - + +
G. parvulwnum (Kuetz.) VanHeurck - - + +
Gyrosigma sp. Hassall - - - +
G. scalproides (Rabh.) Cleve - - + +
Hannaea sp. (Ehr.) Patrick - - + -
Melosira varians Agardh + + +++ -
Navicula sp. Bory - - + ++
N. crytocephala Kuetzing - - + +
N. heufleri Grunow - - + +
N. pupula Kuetzing - - + +
N. rhynchocephala Kuetzing - - + +
N. symmetrica Patrick - - - +
N. tripunctata (O.F. Mueller) Bory - - + +
Nitzschia sp. Hassall - - - +
N. amphibia Grunow - - ++ ++
N. dissipata (Kuetz.) Grunow - - + -
N. hungarica Grunow - - + +
N. levidensis var. victoriae (Grunow) Cholnoky - - + +
N. palea (Kuetz.) W. Smith - - + +
N. sigmoidea (Nitz.) W. Smith - - + -
Rhoicosphenia curvata (Kuetz.) Grunow - - +++ -
Stephanodiscus invisitatus Hohn & Hellerman - - ++ -
Surirella sp. Turpin - - - +
Synedra sp. Ehrenberg - - - +
S. acus Kuetzing - - + -
++++ Dominant ++ Common
+++ Very Common + Occasional
tLegal descriptions of these collecting localities are listed in Table 1.
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DISCUSSION
The phytoplankton collections taken during October and November 1984 from
seven Mackinaw River basin locations in Marshall, McLean, and Woodford
counties in Illinois consisted of species which are common and widely
distributed in the U.S. None of the taxa observed is limited to a unique or
restricted habitat. The population densities appear to be very low but
typical for the time of year. Although species diversity indices were
calculated, the resulting information has limited value because of the low
population densities present at the time of collection. Station PC2 - Panther
Creek in Woodford County - was the most diverse of any station during the
Autumn 1984 collection.
The phytoplankton collections taken during April and May 1985 were still
rather low (8,000 to 38,000 per liter). These algal communities were typical
of midwestern eutrophic streams. No unusual or rare species were observed at
any location collected during the Spring of 1985. Again, although species
diversity indices were calculated, the resulting information has limited value
because of the the low population densities present at the time of collection.
The algal communities present at the FAP 412 aquatic sampling locations will
be discussed relative to their ability to indicate water quality. Much of
this discussion follows Lowe (1974).
Station SCI: Sandy Creek, 3.7 km NNW Wenona
The algal flora of Sandy Creek at this location was composed primarily of
Cladophora glomerata, Melosira varians, Nitzschia dissipata, N. linearis, and
Surirella ovata. Using Lowe's compilation of environmental requirements and
pollution tolerance of freshwater diatoms (Lowe 1974), this stream can be
characterized as follows: the pH usually was equal to or greater than pH7.
Four species, M. varians, N. dissipata, N. linearis, and C. glomerata are all
characteristic of eutrophic waters where oxidation of complex biodegradable
compounds is complete and the concentration of inorganic nutrients is high.
Nitzschia dissipata and N. linearis are usually indicative of high oxygen
content waters. The diversity index (H') was rather low, 2.15, and the number
of algae present was the lowest of all the stations sampled. This station
also had the lowest number of taxa recorded from the phytoplankton samples
(18), but the most taxa recorded from the periphyton samples (40). A total of
58 taxa was recorded from this station.
Station PC2: Panther Creek, 2.3 km N Panola
The algal flora of Panther Creek at this location was dominated by eight
species of algae, Cladophora glomerata, Melosira varians, Nitzschia
acicularis, N. linearis, N. dissipata, N. palea, N. thermalis, and Surirella
ovata. The pH was equal to or greater than pH7. The stream at this station
is eutrophic, with possibly more complex organic matter present than in Sand
Creek. Two species, M. varians and N. palea are thought to be obligate
nitrogen heterotrophs and good indicators of pollution. However, two other
species, N. linearis and N. dissipata are typical of waters with high oxygen
content.
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The diversity index of 2.50 indicates a better mix of species than was seen in
Station SCI, Sandy Creek. The total number of taxa recorded from this station
was 59.
Station EBPC3: East Branch of Panther Creek, 2.7 km SSE Panola
The East Branch of Panther Creek flora was dominated by Cladophora glomerata,
Cocconeis placentula, Cymbella ventricosa, Diatoma vulgare, Nitzschia
dissipata, N. kuetzingiana, N. linearis, Surirella ovata, Spirogyra sp., and
Synedra ulna. The pH of this stream was equal to or greater than pH7. The
species present indicate that oxidation of biodegradable compounds is fairly
complete and the concentration of inorganic nutrients is high. Three species,
C. ventricosa, N. dissipata, and N. linearis indicate that the water was well
aerated.
The diversity index for this station, (2.59), was the highest of the sampled
streams. Also, this station recorded the highest algal concentration, number
of taxa in the phytoplankton, and the highest total number of taxa, 70, of all
the stations. The East Branch of Panther Creek was without a doubt the
richest of the areas sampled during this survey.
Station MRUS4: Mackinaw River, 7.5 km SW Gridley
This Mackinaw River site was dominated by Cladophora glomerata, Diatoma
vulgare, Melosira varians, Spirogyra sp., and Synedra ulna. The species
present indicate that the water was equal to or greater than pH7. This stream
is also eutrophic, with high concentrations of inorganic nutrients. The
abundance of D. vulgare suggests a moderate current.
The diversity index, 1.67, was the lowest of all stations sampled during this
survey. The total number of taxa recorded from this Mackinaw River location
was 58.
Station MRC5: Mackinaw River, 1.6 km SSE Kappa
This central Mackinaw River station was dominated by Diatoma vulgare,
Gomphonema olivaceum, Melosira varians, Stephanodiscus hantzschii, Surirelta
ovata, Synedra acus, and S. ulna. The water was equal to or greater than pH7.
Biodegradation of organic compounds was rather complete and the concentration
of inorganic nutrients high. The presence of M. varians and S. hantzschii,
both nitrogen heterotrophs, probably indicate high nitrogen content of the
water.
The diversity index was rather low, 2.15, and the total number of taxa
recorded from this Mackinaw River station was 56, the lowest of all the
stations sampled during this survey.
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Station MRDS6: Mackinaw River, 4 km WES Kappa
At this station, the Mackinaw River was dominated by Cladophora glomerata,
Diatoma vulgare, Fragillaria brevistriata, Melosira varians, Nitzschia
acicularis, N. dissipata, N. linearis, Oscillatorea lutea, Stephanodiscus
hantzschii, Surirella ovata, Synedra acus, and S. ulna. The pH was equal to
or greater than pH7. The concentration of inorganic nutrients was still high
and the water well aerated. The oxidation of organic matter was probably
close to completion.
The diversity index at this Mackinaw River location was only slightly higher
than that at Mackinaw River Station MRC5; the total number of taxa had
increased to 61. Conditions at this station are probably little different
from those of Station MRC5.
Station 6MC7: Sixmile Creek, 9.3 km N Normal
Sixmile Creek was dominated by Cladophora glomerata, Cocconeis placentula,
Gomphonema olivaceum, Navicula cryptocephala, Nitzschia tinearis, N. patea,
Surirella ovata, and Synedra ulna. The water's pH also was equal to or
greater than pH7. The oxidation of organic matter was not complete and the
concentration of nutrients was high. The presence of N. palea is an indicator
of pollution, while N. linearis suggests well aerated water.
The diversity index at this station, 2.59, was equal to that at Station EBPC3,
the East Branch of Panther Creek. The total number of taxa recorded from this
station, 63, was second only to that recorded from Station EBPC3. Despite the
indications of organic pollution, this was the second most diverse community
sampled.
Station BC8: Bailey Creek, 1.7 km W Tonica
Bailey Creek at this location was dominated by Cladophora glomerata, Coconneis
placentula, Melosira varians, Nitzschia acicularis, N. kuetzingiana, N. palea,
Spirogyra sp., and Surirella ovata. The pH was equal to or greater than pH7.
Several species present, M. varians, N. acicularis, N. palea, and S. ovata,
are indicative of incomplete oxidation of organic matter, while C. placentula
is suggestive of eutrophic conditions, but not necessarily polluted.
Oxidation is probably nearing completion. Inorganic nutrients are probably in
hign concentrations, especially nitrogen.
The diversity index was 2.22; the total number of taxa recorded from this
station was 60.
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ZOOPLANKTONt
METHODS
Due to the nature of the aquatic habitats and the inherently extreme
zooplankton population fluctuations within and between years, quantitative
population dynamics are difficult to determine. However, an intensive
quantitative sampling effort conducted seasonally will be more than sufficient
to characterize the zooplankton community. River samples were collected from
pools located to reflect changes in the habitat due to such factors as
shoreline vegetation/cover type and differences in land use.
All samples were strained and concentrated through #20 mesh plankton netting.
Each sample consisted of a minimum of 20 liters of river water filtered
through a plankton net. Replicate samples (2 separate samples) were taken at
each FAP 412 collection site for quantitative analyses. All samples were
preserved immediately with full strength formalin with a final strength of 5%.
In addition, one reference sample was collected from each location as an aid
to rotifer species identification. This sample was collected in the same
manner as the quantitative samples but was treated first with neosynephrinee,
allowed to stand for 15 minutes, and then fixed in formalin.
Each zooplankton sample was scanned first using a stereozoom microscope at 10
to 80X magnification. After the scan, the sample was mixed thoroughly. A
subsample then was withdrawn using an automatic delivery pipette. Organisms
were identified and counted using the stereozoom microscope in a modified
Sedgwick-Rafter cell holding 2.0 ml of sample. Counts were made until
homogeneity among subsamples is established or 100 of the dominant taxon are
counted. Identification slides were made of the adult copepods and
cladocerans; all slides were examined with a research microscope at 300 to
1000X magnification. Temporary slides were made for the rotifers.
Adult copepod and cladocerans were identified to species when possible.
Rotifers were identified to species when possible and/or practical.
Generic-level identification was used for contracted forms. Taxonomic
interpretations for zooplankton species collected from aquatic habitats within
the FAP 412 project area followed Ahlstrom (1940, 1943); Balcer, Korda, and
Dodson (1984); Brandlova, Brandl, and Fernando (1972); Brooks (1957, 1959);
Deevey and Deevey (1971); Edmondson (1959); Frey (1959, 1961); Goulden (1968);
Grothe and Grothe (1977); Harring and Myers (1926); Jennings (1903); Megard
(1967); Ruttner-Kolisko (1972); Rylov (1963); Voigt (1957); Wilson (1959); and
Yeatman (1959).
Results were reported as numbers per taxon per liter. Those taxa observed
only during the scan were reported as present (+) in insufficient densities
to establish accurate counts.
RESULTS
Tables 6 and 7 are annotated lists of zooplankton species collected from FAP
412 aquatic sampling locations during October and November 1984, and April
and May 1985, respectively.
tThe Zooplankton section was authored by Sarah R. Gnilka.
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Table 6. Species list and distribution comments for Zooplankton collected
from seven FAP 412 aquatic sampling localities in Marshall, McLean,
and Woodford counties, Illinois, during October and November, 1984.
CLADOCERA
Alona circumfimbriata Megard RE
Alonella sp. Sars
Chydorus sphaericus (Muller) C(
Macrothrix laticornis (Jurine) W:
Pleuroxus denticulatus Birge C(
COPEPODA
Eucyclops sp. Claus C(
Tropocyclops prasinus (Fischer) C(
ROTIFERA
Asplanchna girodi de Guerre
Brachionus calyciflorus Pallas C(
B. caudatus Barrois & Daday W:
B. quadridentatus Hermann Cc
B. urceolaris Muller Wi
Cephalodellta gibba (Ehrenberg) At
Cephalodella spp. Bory de St. Vincent
Collotheca spp. Harring
Euchlanis calpidia Myers Cc
Euchlanis spp. Ehrenberg
Itura spp. Harring & Myers
Keratella cochlearis (Gosse) Cc
K. cochlearis f. tecta (Gosse) Cc
Lecane hastata (Murray) Re
L. luna (Muller) Cc
Lecane spp. Nitzsch
Lepadella patella (Muller) E-
Monostyla quadridentata Ehrenberg C(
Platyias patulus (Muller) Cc
P. quadricornis (Ehrenberg) Cc
Polyarthra vulgaris Carlin Cc
Synchaeta pectinata Ehrenberg Cc
S. oblonga Ehrenberg Cc
Synchaeta spp. Ehrenberg
Testudinella patina (Hermann) C(
Trichocerca carinatus Lamarck Wj
T. tenuior Gosse Nc
Trichocerca spp. Lamarck
Bdelloid rotifers
eported from FL, IN, MI, and NC
osmopolitan; common littoral form
idely distributed
ommon
ommon littoral form
ommon & widespread in U.S.
osmopolitan - alkaline habitats
idely distributed in N. America
osmopolitan in alkaline habitats
idely distributed
bundant in weedy ponds everywhere
ommon in permanent waters with pH <7.0
osmopolitan - most common rotifer
ommon in shallow lakes & rivers
eported from LA, NJ, VA, WA
osmopolitan in weedy areas
verywhere in weedy ponds & pools
ommon in weedy areas of U.S.
osmopolitan in water with pH>6.6
)smopolitan in alkaline waters
ommon
ommon & widely distributed
Dmmon
ommon hard-water species
idely distributed in lakes and rivers
)t rare in vegetation of lakes & streams
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Table 7. Species list and distribution comments for Zooplankton collected in
from eight FAP 412 aquatic sampling localities in LaSalle, Marshall,
McLean, and Woodford counties, Illinois, during April and May, 1985.
CLADOCERA
A lona circumfimbriata Megard
Alonelta sp. Sars
Bosmina longirostris (Muller)
Chydorus spp. Leach
Daphnia ambigua Scourfield
Macrothrix spp. Baird
COPEPODA
Cyclops vernalis Fischer
Eucyclops agilis (Koch)
E. speratus (Lilljeborg)
Mesocyclops edax (S. A. Forbes)
Tropocyclops prasinus (Fischer)
ROTIFERA
Brachionus angularis Gosse
B. bidentata Anderson
B. calyciflorus Pallas
B. quadridentatus Hermann
B. urceolaris Muller
Cephalodella gibba (Ehrenberg)
Cephalodella spp. B. de St. Vincent
Epiphanes senta (Muller)
Euchlanis dilitata Ehrenberg
Euchlanis spp. Ehrenberg
Filinia longiseta-terminalis group
Itura spp. Harring & Myers
Keratella earlinae Ahlstrom
K. quadrata (Muller)
Lecane spp. Nitzsch
L. luna (Muller)
Lepadella spp. B. de St. Vincent
Mytilina ventralis (Ehrenberg)
Notholca acuminata Hudson & Gosse
N. squamula (Muller)
Platyias patulus (Muller)
Polyarthra vulgaris Carlin
Polyarthra spp. Ehrenberg
Synchaeta spp. Ehrenberg
Testudinella patina (Hermann)
Trichotria tetractis (Ehrenberg)
Wolga spinifera (Western)
Bdelloid rotifers
Reported from FL, IN, MI, and NC
Common throughout the continent
Northeast, central, and southern U.S.
Abundant in North America
Common littoral copepod
Uncommon but widespread in North America
Common and widespread
Common and widespread in U.S.
Common
Cosmopolitan; reported from IL, LA, OH, OK
Cosmopolitan - alkaline habitats
Cosmopolitan in alkaline habitats
Widely distributed
Abundant in weedy ponds everywhere
Uncommon
Common; cosmopolitan
Common
Known from IL, MI, NJ, WI
Widely distributed in temperate N. America
Cosmopolitan in weedy areas
Common in hard water
Common in ponds
Cosmopolitan in water with pH>6.6
Common
Common hard-water species
Rare
39
Tables 8 through 14 list the densities of quantitative zooplankton samples
collected during October and November 1984 from seven FAP 412 aquatic sampling
locations. Tables 15 through 22 list the densities of quantitative
zooplankton samples collected during April and May 1985 from eight FAP 412
aquatic sampling locations.
DISCUSSION
Present knowledge of zooplankters as indicators of trophic conditions has been
accrued largely from investigations on lakes in cold-temperate regions. Based
on results from these studies, it has been determined that quantitative
information on actual and relative abundances (community compositions) would
yield more indicator value than simply presence or absence of certain
indicator species. Although some rotifer species are regarded as potential
indicators of water quality (Table 23), they show regional specificity. Some
indicator species may occur in a variety of habitats, such as a highly
productive boreal bog, eutrophic lakes, and major river outfalls of the
Laurentian Great Lakes. Valuable information may be lost when using simple
indices, such as species diversity, where the various individual species
become relatively unimportant (Gannon and Stemberger 1978). Sprules (1975)
found very little correlation between species diversity of limnetic crustacean
plankton communities and physiochemical characteristics of 47 Ontario lakes.
The ratio of calenoid copepods to cladocerans and cyclopoid copepods appears
to be a good indicator of trophic conditions in the Laurentian Great Lakes;
this ratio may be applicable to inland lakes and rivers as well. The total
abundance of rotifers appears to be more valuable as an indicator of eutrophy
than the presence of a particular indicator species (Gannon and Stemberger
1978). For these reasons, the zooplankton data must be viewed in terms of
community composition in order to determine habitat (i.e. water quality)
suitability.
The zooplankton collections taken during Autumn 1984 and Spring 1985 from
eight FAP 412 aquatic sampling localities in LaSalle, Marshall, McLean, and
Woodford counties, Illinois, consisted of species which are widely distributed
in the U.S. The population densities appear to be very low but typical for
the time of year. None of the taxa observed is limited to a unique or
restricted habitat. None of the zooplankton species or species assemblages
collected during this study are indicative of specific water quality criteria,
although certain species of Brachionus, Platyias patulus, and P. quadridentata
are indicative of alkaline waters; Testudinella patina is a common hard-water
species.
Zooplankton species collected during both Autumn 1984 and Spring 1985 are more
indicative of habitat than of water quality. River and stream samples were
collected from pools located to reflect changes in the habitat due to such
factors as shoreline vegetation/cover type and differences in land use;
however, specific microhabitats within each sampling locality were not
sampled. Homogeneous distributions of zooplankton in natural lotic
environments are non-existent.
4U
Due to the nature of the aquatic habitats and the inherently extreme
zooplankton population fluctuations within and between years, quantitative
population dynamics are difficult to determine. All species collected during
this project would most likely be collected during any time of the year,
although densities of each species might fluctuate periodically, since
zooplankton populations are known to peak and then crash within a three week
period.
Diversity and redundancy indices are mathmatical expressions that attempt to
summarize community structure in order to provide a basis for comparison of
sampling locations and habitat (water) qualities. Although sampling was
adequate to describe diversity, zooplankters were not present in sufficiently
high numbers to provide meaningful diversity calculations. Additional seasonal
sampling, such as monthly collections during the months of October through
February and semimonthly collections during the months of March through
September, would improve knowledge of species composition of the true community
for these habitats. Because population densities can change by orders of
magnitude in a matter of weeks, detailed population estimates of abundance
would require extensive sampling.
Both Autumn 1984 and Spring 1985 collections were adequate for general
zooplankton species inventory and seasonal baseline population estimates. A
100 liter sample was of sufficient size to provide for reliable qualitative and
quantitative analyses. The present sampling program was adequate to describe
the community composition, relative abundance, and presence or absence of rare
species.
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Table 8. Quantitative results of Zooplankton samples taken from Sandy Creek
at U.S. Route 51, 3.7 km NNW Wenona, from 50 m downstream to 120 m
upstream bridge, Marshall County, Illinois, on 30 October 1984
(Station SC1).
Rep A Rep B Total in
Taxon #/20 liters #/20 liters 40 liters #/liter
COPEPODA
Nauplii - - - +
Cyclopoid copepodids - 2 2 0.050
ROTIFERA
Cephalodella sp. - 1 1 0.025
Euchlanis sp. - 1 1 0.025
Itura spp. 2 1 3 0.075
Lecane hastata - 1 1 0.025
L. luna - 1 1 0.025
Lecane spp. 2 - 2 0.050
Trichocerca carinatus 1 - 1 0.025
Trichocerca sp. - 1 1 0.025
Bdelloid rotifers I 1 2 0.050
TOTAL 6 9 15 0.375
"+" = Present in neosenephrine (qualitative) samples only
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Table 9. Quantitative results of Zooplankton samples taken from Panther
Creek at U.S. Route 51 roadside park, 2.3 km N Panola, Woodford
County, Illinois, on 23 October 1984 (Station PC2).
Rep A Rep B Total in
Taxon #/20 liters #/20 liters 40 liters #/liter
CLADOCERA
Alona circumfimbriata 1 - 1 0.025
Chydorus sphaericus 26 1 27 0.675
COPEPODA
Eucyctops sp. (e) 1 - 1 0.025
Nauplii 2 3 5 0.125
Cyclopoid copepodids 1 - 1 0.025
ROTIFERA
Cephalodella sp. 1 - 1 0.025
Collotheca sp. 1 - 1 0.025
Synchaeta spp. 2 - 2 0.050
TOTAL 35 4 39 0.975
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Table 10. Quantitative results of Zooplankton samples taken from East Branch
of Panther Creek at U.S. Route 51, 2.7 km SSE Panola, Woodford
County, Illinois, on 24 October 1984 (Station EBPC3).
Rep A Rep B Total in
Taxon #/20 liters #/20 liters 40 liters #/liter
CLADOCERA
Chydorus sphaericus 1 1 0.025
COPEPODA
Nauplii 1 1 2 0.050
ROTIFERA
Brachionus quadridentatus - - - +
B. urceolaris - 1 1 0.025
Lepadelta pate la - - - +
Monostyla quadridentata 1 - 1 0.025
Trichocerca sp. - 1 1 0.025
TOTAL 2 4 6 0.150
"+" = Present in neosenephrine (qualitative) samples only
44
Table 11. Quantitative results of Zooplankton samples taken from the Mackinaw
River, 7.5 km SW Gridley (3 km ESE Kappa), 25 to 150 m downstream
county road bridge, McLean County, Illinois, on 23 October 1984
(Station MRUS4).
Rep A Rep B Total in
Taxon #/20 liters #/20 liters 40 liters #/liter
CLADOCERA
Alona sp. (immature) - - - +
Alonella sp. (c) - - - +
Chydorus sphaericus - 2 2 0.050
Macrothrix laticornis - - - +
Pleuroxus denticulatus 2 1 3 0.075
COPEPODA
Nauplii 1 - 1 0.025
Cyclopoid copepodids 1 - 1 0.025
ROTIFERA
Brachionus calyciflorus 2 1 3 0.075
B. quadridentatus - - - +
Euchlanis calpidia - - - +
Keratetta cochlearis - 1 1 0.025
Synchaeta sp. 1 - 1 0.025
Bdelloid rotifers - - - +
TOTAL 7 5 12 0.300
"+" = Present in neosenephrine (qualitative) samples only
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Table 12. Quantitative results of Zooplankton samples taken from the Mackinaw
River, 150 to 200 m upstream (East) of U.S. Route 51, 1.6 km SSE
Kappa, McLean County, Illinois, on 6 November 1984 (Station MRC5).
Rep A Rep B Total in
Taxon #/20 liters #/20 liters 40 liters #/liter
CLADOCERA
Chydorus sphaericus 1 - 1 0.025
Macrothrix sp. (immature) 1 - 1 0.025
COPEPODA
Eucyclops sp. (immature) 1 - 1 0.025
Tropocyclops prasinus 1 - 1 0.025
Nauplii 3 1 4 0.100
Cyclopoid copepodids 2 - 2 0.050
ROTIFERA
Brachionus quadridentatus - - - +
B. urceolaris 1 1 2 0.050
Cephalodella gibba 2 1 3 0.075
Testudinella patina 1 - 1 0.025
Trichocerca tenuior 1 - 1 0.025
Bdelloid rotifers - 1 1 0.025
TOTAL 14 4 18 0.450
"+" = Present in neosenephrine (qualitative) samples only
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Table 13. Quantitative results of Zooplankton samples taken from the Mackinaw
River, 4 km WSW Kappa, Woodford County, Illinois, on 6 November
1984 (Station MRDS6).
Rep A Rep B Total in
Taxon #/20 liters #/20 liters 40 liters #/liter
CLADOCERA
Chydorus sphaericus 1 - 1 0.025
COPEPODA
Eucyclops spp. (cd & ?immature) 1 - 1 0.025
Nauplii - 2 2 0.050
ROTIFERA
EuchZanis sp. 1 - 1 0.025
Platyias quadricornis - 1 1 0.025
Testudinella patina - 1 1 0.025
Bdelloid rotifers 1 2 3 0.075
TOTAL 4 6 10 0.250
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Table 14. Quantitative results of Zooplankton samples taken at Sixmile Creek,
25 to 100 m upstream U.S. Route 51 bridge, 9.3 km N Normal, McLean
County, Illinois, on 23 October 1984 (Station 6MC7).
Rep A Rep B Total in
TAXON #/20 liters #/20 liters 40 liters #/liter
COPEPODA
Cyclopoid copepodids 2 - 2 0.050
ROT1FERA
A spLanchna girodi 5 - 5 0.125
Brachionus calyciflorus 60 31 91 2.275
B. caudatus - 1 1 0.025
EuchZanis calpidia 1 - 1 0.025
Keratella cochlearis 1 3 4 0.100
K. cochlearis f. tecta 18 29 47 1.175
Platyias patulus - * * *
Platyias quadricornis 1 - 1 0.025
Polyarthra vulgaris 11 4 15 0.375
Synchaeta pectinata 2 1 3 0.075
S. oblonga 6 3 9 0.225
Bdelloid rotifers 2 1 3 0.075
Total 109 73 182 4.550
"*" = lorica present only
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Table 15. Quantitative results of Zooplankton samples taken from Sandy Creek,
20 m upstream U.S. Route 51 bridge, 3.7 km NNW Wenona, Marshall
County, Illinois, on 7 May 1985 (Station SC1).
Rep A Rep B Total in
Taxon #/100 liters #/100 liters 200 liters #/liter
CLADOCERA
Alona circumfimbriata 3 - 3 0.015
Alonella spp. + + + +
Chydorus spp. 4 3 7 0.035
COPEPODA
Eycyclops agilis 4 5 9 0.045
Nauplii - - - +
Cyclopoid copepodids - 2 2 0.050
Harpacticoida 3 1 4 0.020
ROTIFERA
Brachionus urceolaris 1 1 2 0.010
Cephalodella sp. 1 2 3 0.015
Euchlanis sp. 586 356 942 4.710
Lecane sp. - 1 1 0.005
Notholca acuminata 28 18 46 0.230
N. squamula 24 9 33 0.165
Trichotria tetractis 7 2 9 0.045
Bdelloid rotifers 5 7 12 0.060
TOTAL 753 456 1,209 6.045
"+" = Present in neosenephrine (qualitative) samples only
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Table 16. Quantitative results of Zooplankton samples taken from Panther
Creek at U.S. Route 51 roadside park, 2.3 km N Panola, Woodford
County, Illinois, on 7 May 1985 (Station PC2).
Rep A Rep B Total in
Taxon #/100 liters #/100 liters 200 liters #/liter
CLADOCERA
Chydorus spp. 9 18 27 0.135
COPEPODA
Eucyclops agilis 1 - 1 0.005
Nauplii 5 10 15 0.075
Cyclopoid copepodids 7 5 12 0.060
ROTIFERA
Brachionus calyciflorus 14 35 49 0.245
B. quadridentatus 10 7 17 0.085
B. urceotarus 6 1 7 0.035
Cephalodella gibba 3 - 3 0.015
Cephalodella spp. 13 12 25 0.125
Epiphanes senta 10 10 20 0.100
Euchlanis spp. 33 38 71 0.355
Lepadella spp. 1 - 1 0.005
Mytilina ventralis 1 - 1 0.005
Notholca acuminata 4 2 6 0.030
Polyarthra spp. 1 - 1 0.005
Synchaeta spp. 13 4 17 0.085
Testudinella patina 1 - 1 0.005
Trichotria tetractis 1 - 1 0.005
Bdelloid rotifers 3 5 8 0.040
TOTAL 136 147 283 1.415
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Table 17. Quantitative results of Zooplankton samples taken from East Branch
of Panther Creek at U.S. Route 51 bridge, 2.7 km SSE Panola,
Woodford County, Illinois, on 6 May 1985 (Station EBPC3).
Rep A Rep B Total in
Taxon #/100 liters #/100 liters 200 liters #/liter
CLADOCERA
Alona circumfimbriata 1 2 3 0.015
COPEPODA
Eucyclops agitis 1 - 1 0.005
Nauplii 3 6 9 0.045
Cyclopoid copepodids - 1 1 0.005
ROTIFERA
Brachionus bidentata - 4 4 0.020
B. quadridentatus 1 - 1 0.005
Cephalodella spp. 8 4 12 0.060
Epiphanes senta - 1 1 0.005
Euchlanis spp. 7 6 13 0.065
Lecane sp. I - 1 0.005
Notholca acuminata 1 - 1 0.005
Platyias patulus - 1 1 0.005
Wolga spinifera I - 1 0.005
Bdelloid rotifers 6 9 15 0.075
TOTAL 30 34 64 0.320
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Table 18. Quantitative results of Zooplankton samples taken from the Mackinaw
River, 7.5 km SW Gridley (3 km ESE Kappa), 75 m downstream county
road bridge, McLean County, Illinois, on 29 April 1985 (Station
MRUS4).
Rep A Rep B Total in
Taxon #/100 liters #/100 liters 200 liters #/liter
CLADOCERA
Bosmina longirostris 17 24 41 0.205
Chydorus spp. - - - +
Daphnia ambigua 1 - 1 0.005
Daphnia spp. (immature) 2 1 3 0.015
COPEPODA
Tropocyclops prasinus 2 1 3 0.015
Nauplii 3 9 12 0.060
Cyclopoid copepodids 6 10 16 0.080
ROTIFERA
CephaZodella spp. 2 2 4 0.020
Euchlanis spp. 3 8 11 0.055
Notholca acuminata 2 1 2 0.010
Synchaeta spp. 1 1 2 0.010
Trichotria tetractis - 1 1 0.005
Bdelloid rotifers I - 1 0.005
TOTAL 40 57 97 0.485
"+" = Present in neosenephrine (qualitative) samples only
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Table 19. Quantitative results of Zooplankton samples taken from the Mackinaw
River, 200 m upstream (East) of U.S. Route 51, 1.6 km SSE Kappa,
McLean County, Illinois, on 30 April 1985 (Station MRC5).
Rep A Rep B Total in
Taxon #/100 liters #/100 liters 200 liters #/liter
CLADOCERA
Alonella spp. - 2 2 0.010
Bosmina longirostris 15 22 37 0.185
Chydorus spp. 3 4 7 0.035
COPEPODA
Cyclops vernalis 9 8 17 0.085
Eucyclops agilis 1 1 2 0.010
Mesocyclops edax - - - +
Tropocyclops prasinus 3 3 6 0.030
Nauplii 35 60 95 0.475
Cyclopoid copepodids 30 22 52 0.260
Harpacticoida 1 - 1 0.005
ROTIFERA
Brachionus angularis 3 9 12 0.060
B. calyciflorus 1 1 2 0.010
B. quadridentatus - 3 3 0.015
B. urceolarus 10 13 23 0.115
Cephalodetla gibba 4 3 7 0.035
Cephalodella spp. 19 13 32 0.160
Euchlanis dilatata 3 11 14 0.070
Euchlanis sp. 1 - 1 0.005
Filinia longiseta-
terminalis group 1 1 2 0.010
Keratetla earlinae 1 2 3 0.015
K. quadrata 11 19 30 0.150
Lepadella sp. 1 - 1 0.005
Notholca acuminata 1 3 4 0.020
Polyartha vulgaris 4 - 4 0.020
Polyarthra spp. - 10 10 0.050
Synchaeta spp. 1 - 1 0.005
Testudinetlla patina - 1 1 0.005
Trichotria tetractis 1 2 3 0.015
Bdelloid rotifers - 5 5 0.025
TOTAL 159 218 377 1.885
"+" = Present in neosenephrine (qualitative) samples only
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Table 20. Quantitative results of Zooplankton samples taken from the Mackinaw
River, 4 km WSW Kappa, Woodford County, Illinois, on 30 April 1985
(Station MRDS6).
Rep A Rep B Total in
Taxon #/100 liters #/100 liters 200 liters #/liter
CLADOCERA
AZona circumfimbriata 1 1 2 0.010
Alonella spp. 1 - 1 0.005
Bosmina longirostris 26 30 56 0.280
Chydorus spp. 11 - 11 0.055
Daphnia sp. (immature) 1 - 1 0.005
COPEPODA
Cyclops vernalis 4 1 5 0.025
Eucyclops agilis 1 - 1 0.005
E. speratus 1 - 1 0.005
Mesocyclops edax 1 - 1 0.005
Tropocyclops prasinus 6 3 9 0.045
Nauplii 188 33 221 1.105
Calanoid copepods 1 - 1 0.005
Cyclopoid copepodids 91 16 107 0.535
ROTIFERA
Brachionus angularis 9 3 12 0.060
B. calyciflorus 11 1 12 0.060
B. quadridentatus 5 2 7 0.035
B. urceolarus 36 13 49 0.245
Cephalodella spp. 19 6 25 0.125
Euchlanis sp. 82 29 111 0.555
Filinia longiseta-
terminalis group 5 - 5 0.025
Itura spp. 1 1 2 0.010
Keratella quadrata 65 31 96 0.480
Notholca acuminata 35 3 38 0.190
N. squamula 2 - 2 0.010
Platyias patulus - 1 1 0.005
Polyarthra spp. 34 12 46 0.230
Synchaeta spp. 3 1 4 0.020
Testudinella patina 1 - 1 0.005
Trichotria tetractis 14 3 17 0.085
Bdelloid rotifers 10 2 12 0.060
TOTAL 665 192 857 4.285
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Table 21. Quantitative results of Zooplankton samples taken at Sixmile Creek,
50 m upstream U.S. Route 51 bridge, 9.3 km N Normal, McLean County,
Illinois, on 6 May 1985 (Station 6MC7).
Rep A Rep B Total in
Taxon #/100 liters #/100 liters 200 liters #/liter
CLADOCERA
Macrothrix sp. - - - +
COPEPODA
Eucyclops spp. (immature) 2 2 4 0.020
Tropocyclops prasinus 1 - 1 0.005
Nauplii 27 23 50 0.250
Cyclopoid copepodids 18 19 37 0.185
Harpacticoida 1 3 4 0.020
ROTIFERA
Brachionus quadridentatus - 1 1 0.005
Cephalodella spp. 13 25 38 0.190
Epiphanes senta - 4 4 0.020
Euchlanis spp. 3 4 7 0.035
Notholca acuminata 1 - 1 0.005
N. squamula - 1 1 0.005
Testudinetla patina - 1 1 0.005
Bdelloid rotifers 11 13 24 0.120
Total 77 96 173 0.865
"+" = Present in neosenephrine (qualitative) samples only
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Table 22. Quantitative results of Zooplankton samples taken at Bailey Creek,
10 m upstream county road bridge, 1.7 km W Tonica, LaSalle County,
Illinois, on 7 May 1985 (Station BC8).
Rep A Rep B Total in
Taxon #/100 liters #/100 liters 200 liters #/liter
COPEPODA
Eucyclops agilis (e) ? 1 - 1 0.005
Nauplii 8 - 8 0.040
Cyclopoid copepodids - 15 15 0.075
ROTIFERA
Cephalodella spp. 2 15 17 0.085
Euchlanis spp. 1,955 2,738 4,693 23.465
Lecane spp. 5 - 5 0.025
Notholca acuminata 54 90 144 0.720
N. squamula 82 135 217 1.085
Bdelloid rotifers 1 8 9 0.045
Total 2,108 3,001 5,109 25.545
Table 23. Species list and comments on habitat, distribution, water quality,
and indicator species for Zooplankton collected from FAP 412
aquatic sampling localities in LaSalle, Marshall, Mclean, and
Woodford counties, Illinois, during October and November, 1984,
and April and May, 1985.
HABITAT DISTRIBUTION WATER EUTROPHIC
TYPE IN NORTH QUALITY INDICATORS
AMERICA TYPE
CLADOCERA
Alona circumfimbriata megard Lt C
Alonettlla spp. Sars Lt
Bosmina longirostris (Muller) R,Li C X
Chydorus sphaericus (Muller) U,LT C
Chydorus spp. Leach U C
Daphnia ambigua Scourfield R,Li C
Macrothrix laticornis (Jurine) Lt C
Macrothrix spp. Baird Lt C
Pleuroxus denticulatus Birge Lt C
COPEPODA
Cyclops vernalis Fischer R,Li C
Eucyclops agilis (Koch) Lt C
Eucyclops speratus (Lilljeborg) Lt U
Eucyclops spp. Claus Lt C
Mesocyclops edax (S. A. Forbes) Li C
Tropocyclops prasinus (Fischer) R,Li C
ROTIFERA
A splanchna girodi de Guerre
Brachionus angularis Gosse R,Li C A,I X
B. bidentata Anderson R,Li C
B. calyciflorus Pallas R,Li C A,I X
B. caudatus Barrois and Daday R,Li C A,I X
B. quadridentatus Hermann R,Li C A X
B. urceolaris Muller R,Li C A
Cephalodella gibba (Ehrenberg) Lt C
Cephalodella spp. B. de St. Vincent Lt
Collotheca spp. Harring
Epiphanes senta (Muller) Lt U
Euchlanis dilitata Ehrenberg R,Lt C A
Euchlanis spp. Ehrenberg R
Filinia longiseta-terminalis group R,Li C I X
Itura spp. Harring & Myers R,Li
(Table 23 concluded on the next page)
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Table 23 (concluded).
HABITAT DISTRIBUTION WATER EUTROPHIC
TYPE IN NORTH QUALITY INDICATORS
AMERICA TYPE
ROTIFERA (continued)
Keratella cochlearis (Gosse) R,Li C 1 X
K. cochlearis f. tecta (Gosse) R,Li C
K. earlinae Ahlstrom R,Li C
K. quadrata (Muller) R X
Lecane hastata (Murray) Lt C
L. luna (Muller) Lt C
Lecane spp. Nitzsch Lt
Lepadella patella (Muller) R,Lt C
Lepadella spp. Bory de St. Vincent R,Lt C
Monostyla quadridentata Ehrenberg R,Lt C
Mytilina ventralis (Ehrenberg) Lt C A
Notholca acuminata Hudson & Gosse R,Lt C
N. squamula (Muller) R,Lt
Platyias patulus (Muller) R,Li C A X
P. quadricornis (Ehrenberg) R,Li C A
Polyarthra vulgaris Carlin R,U X
Polyarthra spp. Ehrenberg
Synchaeta pectinata Ehrenberg R,Li C X
S. oblonga Ehrenberg R,Li C X
Synchaeta spp. Ehrenberg R,U C X
Testudinella patina (Hermann) C A
Trichocerca carinatus lamarck R,Li C
T. tenuior Gosse R,Li C
Trichocerca spp. Lamarck R
Trichotria tetractis (Ehrenberg) R
Wolga spinifer (Western) Lt R
Bdelloid rotifers Lt C
HABITAT TYPE: R = Typical river form
U = Ubiquitous
Li = Limnetic
Lt = Littoral
DISTRIBUTION IN NORTH AMERICA: C = common
U = uncommon
R = rare
WATER QUALITY TYPE: A = alkaline
I = intolerant of pollutants (low DO and high C0O2 )
SPECIES CONSIDERED AS INDICATORS OF EUTROPHIC CONDITIONS: X = yes
AQUATIC MACROINVERTEBRATES
METHODS
Station Selection: Seven sites within the project area were selected for and
aquatic macroinvertebrate sampling during the Autumn of 1984. These include
Sandy Creek in Marshall County, Panther Creek and the East Branch of Panther
Creek in Woodford County, the Mackinaw River at two locations in McLean County
and one location in Woodford County, and Sixmile Creek in McLean County. At
the request of IDOT, one additional site, Bailey Creek in LaSalle County, was
added to the Spring 1985 collection.
Several factors were considered when sampling sites were selected. Emphasis
was placed on similarity of habitats among sites, as well as diversity of
habitats within any single site. The presumption was that diverse habitats
theoretically would support the most diverse communities. Environmental
factors such as substrate particle size and type, stream width and depth,
current velocity, and vegetation were considered.
Sampling Design: Aquatic macroinvertebrates were collected using the kick-net
method. A D-ring net with an opening of 640 cm2 was used. In riffle areas,
the net was placed perpendicular to the substrate, with the opening facing
upstream. An area of approximately 1 m2 was agitated directly upstream from
the open net, with the subsequent disturbed silt, sand, and organisms washed
into the net. Additional collections with this net were made by sweeping it
through silt areas, leaf packets, overhanging riparian vegetation, and
submerged as well as emergent aquatic vegetation, including deciduous tree
roots. Large substrates such as cobble, rocks, boulders, logs, and other
debris, both natural and man-made, were hand-picked or gently washed off into
the net. Epiphytic mosses and algae were collected from various substrates,
fixed, and returned to the laboratory for dissection under a stereomicroscope.
Every effort was made to sample consistently the same substrate types and
microhabitats during each collecting period. Each substrate type and habitat
was collected for the same length of time, between stations as well as between
sampling periods, to assure compatible results. Approximately 1.5 man-hours
were spent collecting each sampling locality.
Macroinvertebrates were fixed immediately in the field with a fixative or
preservative appropriate for the particular taxonomic group. Aquatic
arthropods were fixed in either 95% ethyl alcohol, 10% buffered formalin, or
Kahle's fluid. Turbellaria, Nematomorpha, Bryozoa, Annelida, and Crustacea
were fixed in 10% buffered formalin or Kahle's fluid.
After specimens were returned to the laboratory, they were sorted under a
stereo dissecting microscope and stored temporarily in either 10% buffered
formalin or 70% ethanol. After processing, macroinvertebrates were sent to
systematists specializing in identification of a particular group. These
specialists are listed in Appendix 1 of this report. After identification,
all specimens were returned to the INHS for curation into permanent
collections.
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Aquatic Oligochaeta (worms) were permanently mounted on slides with Gurr
Hydramountl. Chironomidae larvae were permanently mounted on slides with
polyvinyl lactophenol or Hydramount. After mounting, specimens were
identified and counted. Only whole individuals and fragments identifiable as
anterior ends were counted.
Identifications of aquatic Oligochaeta and Chironomidae were made using either
an Olympus model BH compound microscope with fluorite phase, or a Zeiss
Standard 14 compound microscope with Nomarski interference contrast.
Taxonomic Interpretations: Each phylogenetic grouping below is followed by
one or more citations used by a systematic specialist in that group for
identification of FAP 412 aquatic macroinvertebrates:
Turbellaria, Nematoda, Nematomorpha, Bryozoa: Pennak (1978).
Annelida: Brinkhurst (1986); Brinkhurst and Jamieson (1971); Hiltunen and
Klemm (1980); Wetzel, Gilbert, and DuBois (1981); and Stimpson,
Klemm, and Hiltunen (1982) were used in the identification of
aquatic oligochaete specimens. Wetzel (1981); Wetzel (1982a);
Whitley (1982); Brinkhurst and Wetzel (1984); and Wetzel (1987a)
provided additional taxonomic and ecological information useful in
the collection and study of aquatic Oligochaeta. Nomenclatural
information followed Reynolds and Cook (1976, 1981) and Brinkhurst
and Wetzel (1984). Klemm, Huggins, and Wetzel (1979); Wetzel,
Gilbert, and DuBois (1981); Wetzel and Gilbert (1981b); Klemm
(1982); Wetzel (1982b); and Wetzel (1987b) were used in the
identification and study of the Hirudinea (leeches).
Crustacea (Amphipoda, Decapoda, Isopoda): Forbes (1876); Hobbs (1972, 1974);
Holsinger (1972); Page (1974, 1985); and Williams (1970, 1972).
Ephemeroptera: Burks (1953); and Unzicker and Carlson (1982).
Plecoptera: Unzicker and McCaskill (1982).
Coleoptera: Brigham (1982).
Trichoptera: Unzicker, Resh, and Morse (1982).
Odonata: Garman (1927); Huggins and Brigham (1982); Needham and Westfall
(1955); Walker (1953, 1958); Walker and Corbet (1975); and Westfall
(1984).
Heteroptera: Sanderson (1982).
IGurr Hydramount recently was discontinued by its manufacturer.
Other suitable mountants are available.
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Diptera: Bode (1973); Simpson and Bode (1980); Hirvenoja (1973); Saether
(1977); Coffman and Ferrington (1984); Soponis (1977); Fittkau and
Roback (1983); Cranston, Oliver, and Saether (1983); and Pinder and
Reiss (1983).
Pelecypoda (Sphaeriacean clams): Burch (1975).
Gastropoda: Burch (1982).
Minor groups: Keys and ecological information provided by Pennak (1978) were
used to identify minor groups of aquatic macroinvertebrates such as
Bryozoa, Nematoda, Nematomorpha, and Turbellaria.
RESULTS
Table 24 lists the results of the Autumn 1984 survey of aquatic
macroinvertebrates from seven aquatic sampling locations within the project
area. During the Autumn 1984 survey, 3,481 individuals were collected,
representing 62 families, 138 genera, and 103 species.
Table 25 lists the results of the Spring 1985 survey of aquatic
macroinvertebrates from eight aquatic sampling locations within the project
area. During the Spring 1985 survey, 4,151 individuals were collected,
representing 53 families, 101 genera, and 61 species.
DISCUSSION
Aquatic macroinvertebrate data obtained during the Autumn 1984 and Spring 1985
surveys within the FAP 412 project area establish new county records for many
of these species. For many groups, this is the first known collection from
the project area. It should be emphasized that these new county and/or
drainage records are now established for areas that previously had not been
collected extensively, if at all. Specialists working at the INHS on major
groups such as the Amphipoda, Annelida, Coleoptera, Decapoda, Diptera,
Gastropoda, Isopoda, and Odonata currently are compiling statewide lists of
aquatic invertebrates. The information obtained during this survey will
provide valuable distribution records for those lists.
Station SCI: Sandy Creek
The Autumn 1984 collection for aquatic macroinvertebrates at Sandy Creek
yielded 81 taxa. This collection was dominated by Annelida (Aulodrilus
pigueti), Diptera (Tanypus spp. and Stichtochironomus spp.), Coleoptera
(Tropisternus lateralis nimbatus and Dubinaphia minima), and Gastropoda (Physa
spp.). The Spring 1985 collection for aquatic macroinvertebrates at Sandy
Creek yielded 49 taxa. This collection was dominated by Annelida (Dero
digitata), Diptera (Eukiefferiella spp. and Cricotopus/Orthocladius complex),
Coleoptera (Dubiraphia spp.), and Gastropoda (Physa spp. and Hydrobiidae).
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Table 24. Aquatic macroinvertebrates (exclusive of Phytoplankton, Zooplankton,
and unionid mussels) collected from the FAP 412 project area in
Marshall, McLean, and Woodford counties, Illinois, during October
and November, 1984.
STATIONt
SCI PC2 EBPC3 MRUS4 MRC5 MRDS6 6MC7
TURBELLARIA (f latworms)
TRICLADIDA
Planariidae
Dugesia tigrina (Girard)
NEMATODA (roundworms)
NEMATOMORPHA (horsehair worms)
Paracordodidae
Paragordius sp. (females)
Paragordius sp. (males)
BRYOZOA (moss animalcules)
PHYLACTOLAEMATA
Plumatellidae
Plumatella cf. repens (Linnaeus)
ANNELIDA (true segmented worms)
APHANONEURA
Aeolosomatidae
Aeolosoma sp.
BRANCHIOBDELLIDA
Branchiobdellidae
cf. Cambarincola sp.
OLIGOCHAETA (aquatic microdriles)
Haplotaxida
Enchytraeidae
Naididae
Chaetogaster sp.
Chaetogaster diaphanus (Gruith.)
Chaetogaster limnaei von Baer
Dero sp.
Dero digitata (Muller)
Dero nivea Aiyer
- - 2 7 3 12 16
6
20
1
- I - - - -
- -
- +
- - - -
- I - -
5 - - - - - -
4 1
43
7
1
23
-
49
94
1
8
7
2
- - 18
2
37
71
+ indicates the presence of colonies
SPECIES ELS
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Table 24 (continued).
STATIONt
SPECIES SCI PC2 EBPC3 MRUS4 MRC5 MRDS6 6MC7 ELS
Naididae (concluded)
Nais behningi (Michaelsen) - - - - - - -
Nais bretscheri (Michaelsen) - - - 1 - - - -
Nais communis Piguet - - - - - - -
Nais pardalis Piguet 1 2 2 2 4 - 2 -
Ophidonais serpentina (MUller) - - - - - - 4 -
Piguetiellta michiganensis Hiltunen - - - - i - -
Pristina sp. 1 - - -. - -
Pristina leidyi (Smith) 1 5 4 1 - - 2 -
Pristineltta osborni Walton - - - 1 - 30 - -
Pristina aequiseta Bourne - - - 1 - 1 - -
Slavina appendiculata (d'Udekem) - - - - - i - -
Tubificidae
Aulodrilus pigueti Kowalewski 49 111 1 - - - 2 -
Branchiura sowerbyi Beddard - - 1 - - 1 3 -
Ilyodritus templetoni (Southern) 4 - - - - - - -
Limnodrilus sp.§ 2 - - - - - - -
Limnodrilus cervix Brinkhurst 21 5 - - - - -
Limnodrilus hoffmeisteri Claparede - 1 - - - - -
Glossoscolecidae - - - - 8 -
*UIW/OCC (mostly Tubificidae) 114 45 4 5 3 6 23 1
**UW/CC (mostly tubificidae) 9 1 - - - - - -
HIRUDINEA (leeches) - 2 - - - - - -
Erpobdellidae - - 3 - - - -
Erpobdelta punctata (Leidy) 1 - - - 1 - - -
Glossiphoniidae
Placobdella papilltifera (Verrill) - 1 - - - - - -
S= Loden and Harman (1980); Harman (1982); and Brinkhurst (1986) have
determined that Pristina foreli Piguet and P. evelinae Marcus are
synonymous with P. aequiseta Bourne.
§ Developing penis sheaths were present in these individuals.
S= Unidentifiable immature specimens without capilliform chaetae.
= Unidentifiable specimens with capilliform chaetae.
63
Table 24 (continued).
STATIONt
SC1 PC2 EBPC3 MRUS4 MRC5 MRDS6 6MC7
COLLEMBOLA (springtails)
Poduridae
ISOPODA (sowbugs)
Asellidae
Caecidotea intermedia Forbes
AMPHIPODA (scuds, sideswimmers)
Hyalellidae
Hyalella azteca (Saussure)
Gammaridae
Crangonyx gracilis Smith
DECAPODA (crayfishes)
Cambaridae
Orconectes propinquus (Girard)
Orconectes virilis (Hagen)
EPHEMEROPTERA (mayflies)
Ephemeridae
Hexagenia limbata (Serville)
2 - - - - - -2 10 -
- - - - 20 2 10 -
3 - -
- 8
- 5
- - - 7
7
11
- - - - I
- - - - 3
15 1
Baetiscidae
Baetisca sp.
- - 1 -
- 1 1 5 - -
Caenidae
Caenis spp. 15 1 3
- - 7
Baetidae
Baetis spp.
Calltibaetis sp.
Potamanthidae
Potamanthus sp.
Oligoneuriidae
Isonychia sp.
2
- - 1
- 3 -
- - - I
- - - - - I
- - - 3 - 3
SPECIES ELS
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Table 24 (continued).
STATIONt
SPECIES SC1 PC2 EBPC3 MRUS4 MRC5 MRDS6 6MC7 ELS
EPHEMEROPTERA (concluded)
Hep tageniidae
Heptagenia sp. - - - - - 2 - -
Stenacron interpunctatum (Say) - 6 - 3 18 14
Stenonema terminatum (Walsh) - - - 2 - - - -
PLECOPTERA (stonef lies)
Taeniopterygidae
Taeniopteryx sp. nymphs - - - 27 - 3 - -
COLEOPTERA (beetles)
Dytiscidae
Laccophilus maculosus maculosus Say 4 5 1 - 2 - 1 -
Laccophilus proximus Say - - - - - - 1 -
Hydroporus consimilis LeConte 1 - - - 1 - - -
Gyrinidae
Dineutes assimilis (Kirby) - - 1 39 - - 6 -
Gyrinus analis Say - - - 1 - - - -
Gyrinus maculiventris LeConte 1 - - - - - - -
Gyrinus marginellus Fall 1 - - - 1 - - -
Haliplidae
Haliplus borealis LeConte - - - - - - -
Peltodytes edentulus (LeConte) 8 37 6 - - - - -
Hydraenidae
Hydraena pennsylvanica Kiesenwetter 1 - - - - - - -
Hydrophilidae
Helophorus sp. 3 - - - - - - -
Berosus sp. larvae 2 1 6 - - - - 1
Berosus aculeatus LeConte - - - 1 - - - -
Berosus peregrinus (Herbst) - 1 - 3 - - - -
Tropisternus lateralis
nimbatus (Say) 50 - - - - - 2 -
Tropistermus natator d'Orchymont 1 - - - - - 1 -
Laccobius agitis (Randall) 1 - - - - - 1 -
Cymbiodyta blanchandi Horn 4 - - 1 - - - -
Enochrus pygmaeus nebutosus (Say) 3 1 1 - - - - -
Hydrobius fusoipes (Linnaeus) - 1 - - - - - -
Paracymus communis Wooldridge - 1 - - - - - -
Paracymus subcupreus (Say) 1 - -- - -
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Table 24 (continued).
STATI ON
SC1 PC2 EBPC3 MRUS4 MRC5 MRDS6 6MC7
COLEOPTERA (concluded)
Elmidae
Ancyronyx variegatus (Germar)
Dubiraphia minima Hilsenhoff
Dubiraphia quadrinotata (Say)
Dubiraphia spp. larvae
Macronychus glabratus Say
Macronychus glabratus Say larvae
Stenelmis vittipennis Zimmermann
Stenelmis sp. larvae
Dryopidae
Helichus lithophilus (Germar)
Helichus striatus LeConte
Scirtidae
Cyphon sp. larvae
Scirtes sp. larvae
TRICHOPTERA (caddisflies)
Hydropsychidae
Cheumatopsyche spp.
Hydropsyche cuanis Ross
Hydropsyche bifida Banks
Hydroptilidae
Hydroptila sp.
48
9
69
1
2
1
2
1
19
3
2 4
2
2
2
1
2
- 12
- 7
- .-
22
1
3
- - - 1
Leptoceridae
Oecetis cinerascens (Hagen)
Nectopsyche candida (Hagen)
- - - - 2
- - - - 2
SPECIESt ELS
1
67
18
2
24
3
32
1
22
3
1
4
26
4
2
26
6 -
- 7
19
1
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Table 24 (continued).
STAT I ON
SC1 PC2 EBPC3 MRUS4 MRC5 MRDS6 6MC7
ODONATA (dragonflies, damself lies)
Coenagri oni dae
Ischnura sp.
Enallagma exsuZans (Hagen)
Enallagma antennatum (Say)
Enallagma basidens Calvert
Enallagma civile (Hagen)
A rgia sp.
A rgia moesta (Hagen)
Argia apicalis (Say)
Argia fumipennis violacea (Hagen)
Argia cf tibialis (Rambur)
Libellulidae
Erythemis simplicicolltis (Say)
Libellula sp.
Libellula luctuosa Burmeister
Libellula pulchella Drury
Plathemis lydia (Drury)
Sympetrum corruptum (Hagen)
Gomphidae
Gomphus externus Hagen
Gomphus graslinellus Walsh
Aeshnidae
Boyeria vinosa (Say)
Calopterygidae
Calopteryx maculata (Beauvois)
Hetaerina americana (Fabricius)
14
13
6
6
47
2
1
6
7
3
6
1
2
1
14
36
1
2,
4
1
1
2
1
4
3
2
3
1
21
-
-
44
1
7
3
10
1
11 I - - - - -
I - - I I -
- - - - 2 - 1
- - - - 1 - -
SPECIESt ELS
I
1
4
1
3
1
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Table 24 (continued).
STATION
SPECIESt SC1 PC2 EBPC3 MRUS4 MRC5 MRDS6 6MC7 ELS
HETEROPTERA (true bugs)
Pleidae
Neoplea striola (Fieber) - I - - - - - -
Nepidae
Ranatra fusca Palisot-Beauvois - 1 - - - - - -
Corixidae
Palmacorixa buenoi Abbott - 1 2 1 - - - -
Sigara modesta (Abbott) adults 19 10 1 - 2 - - 1
nymphs - - - - 1 - - -
Sigara alternata (Say) - - - 2 - - -
Trichocorixa spp. nymphs - - 3 - 2 - 7 -
Trichocorixa calva (Say) adults 4 1 1 42 6 - 1 -
nymphs - - - 4 - - -
Trichocorixa kanza Sailer 1 18 - - - - 7 -
unidentifiable nymphs - - - - - - 8 -
Notonectidae
Notonecta undulata Say 6 - - - - - -
Hebridae
Merragata hebroides White adults - 14 - -
nymphs - 2 - - - - - -
Mesoveliidae
Mesovelia amoena Uhler - - - - 1 - - -
Mesovelia mulsanti White 1 3 1 - - 1 - -
Gerridae
Gerris comatus Drake & Harris - - - - - - - 1
Gerris remigis Say 1 - - - 1 - 1 -
Metrobates hesperius Uhler - - - 2 - 2 - -
Neogerris hesione (Kirkaldy) - - - - - - - 1
Rheumatobates tenuipes Meinart
adults - - - - 9 i - -
nymphs - - - - 4 - - -
Trepobates sp. - 3 1 - - - 2 -
Veliidae
Microvelia americana Uhler adults 1 - - - 5 9 19 -
nymphs - - - - 2 1 - -
Rhagovelia oriander Parshley - - - 13 - 8 - -
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Table 24 (continued).
STAT I ON
SC1 PC2 EBPC3 MRUS4 MRC5 MRDS6 6MC7
DIPTERA (flies, mosquitoes, midges)
Ceratopogonidae
Ceratopogon sp. Meigen
Culicoides sp. Latreille
Palpomyia complex
Probezzia sp. Kieffer
Chaoboridae
Chaoborus punctipennis (Say)
Culicidae
Anopheles sp. Meigen
Culex sp. Linnaeus
Empididae
Ephydridae
9
1
1
I
-
1
4
- - - - - - 9 -
6
20
- - - I - - -
- - - 1 1 - - -
- - - - 1 - - -
Simuliidae
Simulium sp. Latreille
Tabanidae
Chrysops sp. Meigen
Tipulidae
Erioptera sp. Meigen
Limonia sp. Meigen
Tipula sp. Linnaeus
Chironomidae
Tanypodinae
Coelotanypodini
Clinotanypus sp. Kieffer
Coelotanypus sp. Kieffer
Natarsiini
Natarsia sp. Fittkau
Pentaneurini
Ablabesmyia sp. Johannsen
Labrundinia sp. Fittkau
Thienemannimyia complex
Procladiini
Procladius sp. Skuse
Tanypodini
Tanypus sp. Meigen
14
- - - 1 1
1
1
1
- - - - 1 -
- 10
- - - - 1
2
2
4
1
1
2
- 3 1
70 92
1
2
1
- I - 5
- 1 - - 10
(Diptera concluded on next page)
SPECIESt ELS
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Table 24 (continued).
STATIONt
SC1 PC2 EBPC3 MRUS4 MRC5 MRDS6 6MC7
Chironomidae (concluded)
Orthocladiinae
Brillia sp. Kieffer
Bryophaenocladius sp. Thienemann-
Corynoneura sp. Winnertz 1
Cricotopus/Orthocladius complex 7
Cricotopus sp. van der Wulp 1
Cricotopus bicinctus (Meigen) -
Cricotopus sylvestris (Fabr.) -
Hydrobaenus sp. Fries 5
Parakiefferiella sp. Thienemann 1
Parametriocnemus sp.
1
1
Goetghebuer
Pseudosmittia sp. Goetghebuer
Thienemanniella sp. Kieffer
Chironominae
Chironomini
Chironomus sp. Meigen
Cladopelma sp. Kieffer
Cryptochironomus sp. Kieffer
Dicrotendipes sp. Kieffer
Endochironomus sp. Kieffer
E. nigricans (Johannsen)
Glyptotendipes sp. Kieffer
Microtendipes sp. Kieffer
Parachironomus sp. Lenz
Polypedilum sp. Kieffer
Stenochironomus sp. Kieffer
Stictochironomus sp. Kieffer
Tribelos sp. Townes
Pseudochironomini
Pseudochironomus sp. Malloch
Tanytarsini
Cladotanytarsus (Lenziella)
Kieffer
Paratanytarsus sp.
Thienemann & Bause -
Tanytarsus sp. van der Wulp 1
9
11
3
1
3
52
21
1
1
5
6
5
3
7
2
5
1
4
2
3
1
4
1
2
1
2
2
1
6
8
3
1 1
3
2
1
I
6
1
6
1
3
2
1
4
6
3
6
2
82
1
4
6
1
1
10
I1
3
-
1
1
14 
- -
- - 2 -
14 12 - - - - - -
3
44
1
- - 1
1 2 6
SPECIESt ELS
70
Table 24 (concluded).
STATION1
SPECIES1 SC1 PC2 EBPC3 MRUS4
MOLLUSCA
GASTROPODA (snails)
Ancylidae
Ferrissia sp.
Hydrobiidae
MRC5 MRDS6 6MC7
53
Limnaeidae
Fossaria sp.
Stagnicola sp.
Physidae
Physa sp.
Sphaeriidae
Sphaerium cf. fable (Prime)
12 1 8
- 1 13
62 16 10 6 10 6 21 4
3
29
Total Number of Individuals 1,021 833 166 300 370 265 487 39
--------------------------------------------------------------------------------
Total Number of Taxa 81 62 42 54 56 50 45 *
-------------------------------------------------------------------------------------------------
Diversity 3.36 2.94 3.14 3.23 3.27 3.09 2.87 *
Evenness .766 .706 .836 .810 .801 .783 .746 *
-------------------------------------------------------------------------------------------------
Complete, locality descriptions for these stations were listed in Table 1.
* Station ELS (IL, Woodford Co., Sixmile Creek, 200 m downstream of Evergreen
Lake spillway) was not collected for all groups, nor were water quality
parameters assessed during the Autumn 1984 collections. This locality was
sampled primarily for mussels; diversity and evenness were not calculated.
ELS
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Aquatic macroinvertebrates (exclusive of Phytoplankton, Zooplankton,
and unionid mussels) collected from the FAP 412 project area in
LaSalle, Marshall, McLean, and Woodford counties, Illinois, during
April and May, 1985.
STATIONt
SC1 PC2 EBPC3 MRUS4 MRC5 MRDS6 6MC7
TURBELLARIA (f latworms)
TRICLADIDA
Planariidae
Dugesia tigrina (Girard) - - 1
NEMATODA (roundworms) 6 8 2 - 1 1 1 1
NEMATOMORPHA (horsehair worms)
Paracordodidae
Gordius sp.
Paragordius sp. (males)
ANNELIDA (true segmented worms)
APHANONEURA
Aeolosomatidae
Aeolosoma sp.
BRANCHIOBDELLIDA
Branchiobdellidae
cf. Cambarincola sp.
OLIGOCHAETA (aquatic microdriles)
Haplotaxida
Enchytraeidae
1
-m 1 - - - - - -
1 1 2 - - - - 1
- - -
- - -
2
- 3 1 7
- 1 6
Naididae 12
Amphichaeta leydigi Tauber
Chaetogaster diaphanus Gruithuisen -
Chaetogaster diastrophus Gruith. 1
Chaetogaster limnaei von Baer
Dero digitata (Muller) 33
+ indicates the presence of colonies
Table 25.
SPECIES BC8
43
6
4
2
24
25
3
13
1
4
18
- 2
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Table 25 (continued).
STATIONI
SC1 PC2 EBPC3 MRUS4 MRC5 MRDS6 6MC7
Naididae (concluded)
Nais behningi (Michaelsen)
Nais bretscheri (Michaelsen)
Nais communis Piguet
Nais pardalis Piguet
Nais simplex Piguet
Nais variabilis Piguet
Ophidonais serpentina (Muller)
Paranais fridi Hrabe
Pristina sp.
Pristina aequiseta Bourne t
Slavina appendiculata (d'Udekem)
Tubificidae
Aulodrilus pigueti Kowalewski
Branchiura sowerbyi Beddard
Ilyodrilus templetoni (Southern)
Limnodritus sp.§
Limnodrilus cervix Brinkhurst
Limnodrilus hoffmeisteri Claparede
Tubifex tubifex (Muller)
*UIW/OCC (mostly Tubificidae)
**UW/CC (mostly Tubificidae)
HIRUDINEA (leeches)
Erpobdellidae
20
20
18
3
14
6
6
1
4
10
8
27
12
1
11
7 16
- 1
3
2
2 4
11 103
1 -
- 7
5 13
3
1
3
-
-
71
12
3
2
- 1
2
1
40
1
25
2
7 9 3 14
-
-
- 11
- 2
= Loden and Harman (1980); Harman (1982); and Brinkhurst (1986) have
determined that Pristina foreti Piguet and P. evelinae Marcus are
synonymous with P. aequiseta Bourne.
= Developing penis sheaths were present in these individuals.
= Unidentifiable immature specimens without capilliform chaetae.
= Unidentifiable specimens with capilliform chaetae.
SPECIES BC8
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Table 25 (continued).
STATIONt
SCi PC2 EBPC3 MRUS4 MRC5 MRDS6 6MC7
ISOPODA (sowbugs)
Asellidae
Caecidotea intermedia (Forbes)
AMPHIPODA (scuds, sideswimmers)
Gammaridae
Crangonyx gracilis Smith
Crangonyx minor Bousfield
DECAPODA (crayf ishes)
Cambaridae
Cambarus diogenes Girard
Orconectes propinquus (Girard)
Orconectes virilis (Hagen)
Procambarus gracilis (Bundy)
EPHEMEROPTERA (mayf lies)
Baetiscidae
Baetisca sp.
- - - 8 16 1 25 -
....
4
3
2
2 44 1-
1
66
- - - 1 7 3
Caenidae
Caenis spp.
Baetidae
Baetis sp.
- 11 1 5 10 7 12 11
28 18 7 21 2 21 21 22
Potamanthidae
Potamanthus sp.
Oligoneuriidae
Isonychia sp.
- - - 1 6 18
- - 4
Heptageniidae
Stenacron interpunctatum (Say)
nymphs
adults
Stenonema terminatum (Walsh)
2
2c
4
1
SPECIES BC8
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Table 25 (continued).
STATIONt
SC1 PC2 EBPC3 MRUS4 MRC5 MRDS6 6MC7
PLECOPTERA (stonef lies)
Taeniopterygidae
Taeniopteryx sp. nymphs
Perlodidae
Isoperta sp.
- - - - - - 1
- - - - - - 1
COLEOPTERA (beetles)
Dytiscidae
Agabus spp. larvae
Hydroporus sp. larvae
Haliplidae
Peltodytes duodecimpunctatus (Say)
Peltodytes edentulus (LeConte)
Hydrophilidae
Helophorus sp. larvae
Berosus sp. larvae
Tropisternus sp. larvae
Tropisternus natator d'Orchymont
Laccobius agilis (Randall)
Cymbiodyta blanchardi Horn
Enochrus sp. larvae
Paracymus subcupreus (Say)
- - - - - - 12
- - - - - - 2
2 - - - - 1
1
4
14 -
- 1
1 - - - -
- - - - 2
SPECIES BC8
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Table 25 (continued).
STATION
SPECIES SC1 PC2 EBPC3 MRUS4 MRC5 MRDS6 6MC7 BC8
COLEOPTERA (concluded)
Elmidae
Dubiraphia quadrinotata (Say) - - 8 - - 1 - 1
Dubiraphia spp. larvae 33 4 - - 3 - 6 12
Macronychus glabratus Say - 4 - 1 14 25 - -
Stenelmis vittipennis Zimmermann - 2 2 1 - 7 - -
Stenelmis sp. larvae 1 1 - 7 2 14 1 -
Dryopidae
Helichus lithophilus (Germar) 1 1 - - - - - -
Helichus striatus LeConte - 7 - 4 - 1 - -
Scirtidae
Cyphon sp. larvae - - - - I - - -
TRICHOPTERA (caddisf lies)
Hydropsychidae
Cheumatopsyche spp. - - 3 - - 3 - -
*C. pettiti Banks - - - - 10 - - -
*C. lasia Ross e - - - - 41 12 - -
*C. lasia - - - - 65 25 - -
*Hydropsyche bifida Banks - - - - - -
*H. orris Ross c - - - - 15 5 - -
*H. orris - - - - 22 10 - -
*Potamyia flava (Hagen) - - - - 2 5 - -
*P. flava - - - - 7 7 - -
Hydroptilidae
Hydroptila sp. 1 2 - 19 - - 11 1
Denotes adult specimens collected in a light trap, set 0.5 mi downstream of
Station MRC5 on 12 June 1985. Since these were not reported in the regular
macroinvertebrate collections, they were not included in calculations for
diversity and evenness.
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Table 25 (continued).
STATI ON
SC1 PC2 EBPC3 MRUS4 MRC5 MRDS6
TRI CHOPTERA (concluded)
Leptoceridae
*Ceraclea transversus (Hagen)
Nectopsyche candida (Hagen)
Limnephilidae
Pycnopsyche sp.
ODONATA (dragonflies, damselflies)
Coenagri onidae
Ischnura sp.
Enallagma antennatum (Say)
Argia apicatis (Say)
Argia fumipennis violacea (Hagen)
Libellulidae
Libellula luctuosa Burmeister
Libellula putchella Drury
Plathemis lydia (Drury)
Gomphidae
Gomphus externus Hagen
Gomphus graslinellus Walsh
Aeshnidae
Boyeria vinosa (Say)
Calopterygidae
Calopteryx maculata (Beauvois)
Corduliidae
Somatochlora sp.
- - - 1
- - - - - - I
7
26
1
1
3
2
2
- I
- - - - 1 - -
- - 2 8 - - - -
- - - - I - - -
Denotes adult specimens collected in a light trap, set 0.5 mi downstream of
Station MRC5 on 12 June 1985. Since these were not reported in the regular
macroinvertebrate collections, they were not included in calculations for
diversity and evenness.
SPECI ESI 6MC7 BC8
77
Table 25 (continued).
STATI ON
SCI PC2 EBPC3 MRUS4 MRC5 MRDS6
HETEROPTERA (true bugs)
Corixidae
Palmacorixa buenoi Abbott
Palmacorixa gillettei Abbott
Gerridae
Gerris remigis Say
Veliidae
Microvetia americana Uhler
Rhagovelia oriander Parshley
DIPTERA (flies, mosquitoes, midges)
- - - - 1 - 1
- - - 1
- 1 - -
Ceratopogonidae 12 6 - 7 12 - 1 9
Empididae
Ephydridae
Psychodidae
- I1
6 66 14 1 - - 4 52
- 3 - - - - - -
Simuliidae
Simulium Latreille - - - 80
Stratiomyidae
Tabanidae - - 1
Tipulidae
Tipula Linnaeus
Chironomidae
Tanypodinae
Natarsiini
Natarsia Fittkau
Pentaneurini
Larsia Fittkau
Thienemannimyia complex
Procladiini
Procladius Skuse
- I
I -
1
- 1
2 3
- - - - 1 1
- 4
- 2
- 4
2
1
4
-
2
4
- - 1 -
- I
- 2
- 4
I -
- 1
(Diptera continued on next page)
SPECIES1 6MC7 BC8
- 1
- 3 57 90 2
- 1 - 4
- 1
1 7
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Table 25 (continued).
STATIONt
SC1 PC2 EBPC3 MRUS4 MRC5 MRDS6
2
DIPTERA (concluded)
Chi ronomi dae (concluded)
Orthocladiinae
Corynoneura Winnertz
Cricotopus/Orthocladius
complex 71
Cricotopus van der Wulp
Cricotopus annulator Goetghebuer-
C. bicinctus (Meigen)
C. intersectus (Staeg.)
C. ornatus (Meigen) 1
C. sylvestris (Fabricius) -
C. sylvestris group 3
C. triannulatus (Macq.)
Eukiefferiella Thienemann 82
Hydrobaenus Fries 19
Nanocladius Kieff er
Parakiefferiella Thienemann 1
Rheocricotopus
Thienemann & Harnisch 3
Thienemannietlla sp. Kieffer -
- - I
20
1
8
30
7
1
1
50
1
5
5
I
1
- 1
23
20
1
1
6
1
8
I
3
I
1
7
- - 3
I - 2
Chironominae
Chironomini
Chironomus Meigen
Cryptochironomus Kieff er
Cryptotendipes Lenz
Dicrotendipes Kieff er
Microtendipes Kieffer
Paratendipes Kieffer
Polypedilum Kieffer
Stenochironomus Kieff er
Stictochironomus Kieffer
Tanytarsini
Cladotanytarsus (Lenziella)
Kieffer
Paratanytarsus
Thienemann & Bause
Rheotanytarsus
Thienemann & Bause
Tanytarsus van der Wulp
1
259
1
3
I
2
2
1I
61
6
2
1
-
2
81
2
7
2
13
1
1
38
1
4
4
1
2
17
2
2
47
2
3
4
1I
i
28
2
1
1
30
-
43
4
- 4 2 8 42 4 1
- - 1
1 - -
4 2 20
- 1
9 12
- 3 2
5 - -
6 - 6
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3
21
4
1
1
I
1
48
1
23
174
2
9
153
2
5
-
105
52
1
13
- 2
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Table 25 (concluded).
STATIONt
SC1 PC2 EBPC3 MRUS4 MRC5 MRDS6 6MC7 BC8
MOLLUSCA
GASTROPODA (snails)
Ancylidae
Ferrissia sp.
Hydrobiidae
Amnicola sp.
Lymnaeidae
Stagnicola sp.
Physidae
Physa sp.
Sphaeriidae
Pisidium sp.
Sphaerium sp.
Total Number of Individuals
Total Number of Taxa
7 1 - - - - 8
7 1 2 - - - - 25
- - - - - - - 44
483 557 333 437 542 333 619 847
49 51 45 47 59 49 37 57
Diversity 3.01 2.35 2.93 2.87 3.06 3.12 2.61 3.03
Evenness .769 .610 .770 .746 .763 .816 .719 .740
Complete, locality descriptions for these stations were listed in Table 1.
Station BC8 was added by IDOT for the Spring 1985 collections.
SPECIES1
---------- ----------------
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Station PC2: Panther Creek
The Autumn 1984 collection for aquatic macroinvertebrates at Panther Creek
yielded 62 taxa. This collection was dominated by Annelida (Aulodrilus
pigueti) and Diptera (Tanypus spp.). The Spring 1985 collection for aquatic
macroinvertebrates at Panther Creek yielded 51 taxa. This collection was
dominated by Diptera (Chironomus spp. and Ephydridae), Annelida (Nais communis
and Limnodrilus hoffmeisteri), and Ephemeroptera (Baetis spp.).
Station EBPC3: East Branch of Panther Creek
The Autumn 1984 collection for aquatic macroinvertebrates at East Branch of
Panther Creek yielded 42 taxa. This collection was dominated by Odonata
(Enallagma antennatum). The Spring 1985 collection for aquatic macro-
invertebrates at East Branch of Panther Creek yielded 45 taxa. This
collection was dominated by Diptera (Chironomus spp. and Cricotopus/
Orthocladius complex).
Station MRUS4: Mackinaw River
The Autumn 1984 collection for aquatic macroinvertebrates at this upstream
Mackinaw River station yielded 54 taxa. This collection was dominated by
Heteroptera (Trichocorixa calva), Coleoptera (Dineutes assimilis), and
Plecoptera (Taeniopteryx spp.). The Spring 1985 collection for aquatic
macroinvertebrates at this upstream Mackinaw River station yielded 47 taxa.
This collection was dominated by Diptera (Chironomus spp. and Simulium spp.),
and Heteroptera (Palmacorixa gillettei).
Station MRC5: Mackinaw River
The Autumn 1984 collection for aquatic macroinvertebrates at this central
Mackinaw River station yielded 56 taxa. This collection was dominated by
Coleoptera (Dubiraphia minima and Helicus lithophilus). The Spring 1985
collection for aquatic macroinvertebrates at this central Mackinaw River
station yielded 59 taxa. This collection was dominated by Heteroptera
(Palmacorixa gillettei), Trichoptera (Cheumatopsyche lasia and Hydropsyche
orris), and Diptera (Chironomus spp.).
Station MRDS6: Mackinaw River
The Autumn 1984 collection for aquatic macroinvertebrates at this downstream
Mackinaw River station yielded 50 taxa. This collection was dominated by
Annelida (Pristina osborni and Enchytraeidae), Coleoptera (Stenelmis spp.),
and Trichoptera (Cheumatopsyche spp.). The Spring 1985 collection for aquatic
macroinvertebrates at this downstream Mackinaw River station yielded 49 taxa.
This collection was dominated by Diptera (Chironomus spp. and Cricotopus/
Orthocladius complex), Trichoptera (Cheumatopsyche lasia), and Ephemeroptera
(Baetis spp.).
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Station 6MC7: Sixmile Creek
The Autumn 1984 collection for aquatic macroinvertebrates at Sixmile Creek
yielded 45 taxa. This collection was dominated by Diptera (Chironomus spp.),
Annelida (Dero digitata), and Odonata (Enallagma antennatum). The Spring 1985
collection for aquatic macroinvertebrates at Sixmile Creek yielded 37 taxa.
This collection was dominated by Diptera (Eukiefferiella spp. and Cricotopus/
Orthocladius complex) and Annelida (Nais pardalis).
Station BC8: Bailey Creek
An Autumn 1984 collection for aquatic macroinvertebrates was not made at
Bailey Creek. The Spring 1985 collection for aquatic macroinvertebrates at
Bailey Creek yielded 57 taxa. This collection was dominated by Diptera
(Eukiefferiella spp., Cricotopus/Orthocladius complex, and Chironomus spp.),
Annelida (Nais communis and Limnodrilus hoffmeisteri), and Gastropoda
(Pisidium spp.).
Species Diversity. Use of species diversity indices permit the summarization
of large amounts of information about the numbers and kinds of organisms at a
given sampling locality. These indices will only estimate the amount of
information required to define community structure at a given location; they
will not explain causal phenomena. Diversity indices generally are considered
valid ecological parameters, describing community structure and suggesting
successional status.
The diversity index of Shannon and Weaver (1949) provides information on the
structure of the community being sampled, reflecting community composition
through distribution of individuals among species. The Shannon-Weaver index
commonly is used because of its relative insensitivity to sample size; it is
preferred when samples from a community rather than the complete community are
being analyzed (Kovalak 1981). These indices assume that relatively
undisturbed environments can support communities having large numbers of
species where no single species is in great abundance. Communities with few
numbers of individuals distributed evenly among a large number of taxa have a
high index value.
Two components of species diversity - richness of species, and distribution of
individuals among the species - are incorporated into this index. The value
calculated for diversity of the habitat is relatively unaffected by sample
size variations or presence or absence of rare species in a population.
Species richness reflects how closely the observed diversity compares to the
maximum possible diversity for that number of individuals.
Wilhm (1970) assessed values of diversity calculated from data that numerous
authors had collected from a variety of polluted and unpolluted waters. He
found that diversity in unpolluted waters ranged between 3 and 4; diversity in
moderately polluted waters ranged between 1 and 3; the diversity of
macroinvertebrates in polluted waters was generally less than 1.
Environments subjected to stress may show a reduction in diversity, with
replacement of at least some species and/or an increase in the abundance of
other species in response to the competitive advantage of reduction in
predation.
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However, most diversity indices can be biased when applied to extreme
environments such as bedrock-bottomed high gradient streams or profundal areas
of deep lakes (Brigham 1978).
The Shannon-Weaver index of diversity (Shannon and Weaver 1949) is provided
below:
n
D = E pi log 2 Pi
where p=f actionofindividualsbelongingtotheithspecies,
where pi = fraction of individuals belonging to the ith species,
or
where
D = 3.3219 [log1 0 N - (1/N) ni * logl 0 ni]
N = total number of individuals; and
n i = number of individuals of the ith species.
Richness compares D with Dmax for the N of the sample as
Richness = D - (D/log2 N)
The machine formula
Karr (1968):
for this function is presented by Lloyd, Zar, and
d = C/N (N logl0N - n i logl 0 ni),
where
C = 3.3219828 (converting base 10 to base 2);
N = total number of individuals; and
n i = total number of individuals in the ith species.
The concept of indicator species generally can be rejected, as inference
neither can nor should be drawn from the absence or presence of a particular
taxon at a particular site. Pollution is only one of the many "environmental"
factors which may affect a taxon; life history data, taxonomic relationships,
competition, and reproductive requirements of many species are not
sufficiently documented.
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Community composition appears to offer a more reliable method for stress
analysis. Proponents of diversity indices strongly imply evenness of
distribution of individuals among taxa, while opposing the use of numbers of
individuals or number of taxa. It is the interactions between the biotic and
the abiotic components which result in the observed and presumed
characteristic organism assemblages.
Evenness. Evenness is the observed diversity as a proportion of the maximum
possible diversity (Zar 1974). Diversity indices are influenced by the
evenness with which individuals are distributed among taxa. Communities with
a large number of individuals in a single taxon should not necessarily be
considered less healthy than a community with few individuals representing
many taxa. The rationale for this opinion can be supported by the
interpretation that very clean streams are probably low in nutrients and
unable to support large numbers of taxa or individuals. A moderate amount of
nutrient input could actually enhance species diversity without eliminating
previously existing taxa.
Hocutt (1975) rejected the theory that evenness of distribution occurs, even
in healthy aquatic communities. Intrinsic as well as extrinsic factors, such
as competition, predation, and climatological changes, can promote
fluctuations of populations. Even in the absence of external stress in the
ecosystem, the redundancy values of many macrobenthic collections may be high.
Hocutt described healthy communities as those with the greatest number of both
taxa and individuals.
Diversity indices are most accurate when all taxa tested are identified to the
species level; however, due to the poor taxonomic status of several aquatic
groups, particularly the Chironomidae, Gastropoda, and Turbellaria,
identifications to this level are difficult and often impossible. In
addition, many aquatic arthropods are collected in their early stages of
larval or nymphal development, with morphological characteristics necessary
for species-level identification either poorly developed or missing
completely. In addition, large numbers of a few taxa can skew both diversity
and evenness values. Although diversity index values are useful indices of
community structure, they cannot stand alone as indices of environmental
quality.
The species diversity (d) for each FAP 412 collection is listed at the bottom
of Tables 24 and 25. Although the estimate of diversity increases with sample
size, samples containing less than 100 specimens should be evaluated by this
method with caution, if at all (Weber 1973). Over 100 hundred individuals
were collected from each station during both Autumn 1984 and Spring 1985
collections.
Diversity values of the Autumn 1984 collections ranged from 2.87 (Station
6MC7) to 3.36 (Station SC1). Diversity values of the Spring 1985
collections ranged from 2.35 (Station PC2) to 3.12 (Station MRDS6).
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If one were to rely exclusively on the diversity indices calculated for each
Autumn 1984 and Spring 1985 macroinvertebrate collection from the FAP 412
aquatic sampling localities, one could assume that all sites are relatively
unpolluted, with diverse macroinvertebrate fauna present throughout. Further,
this conclusion is supported by the diverse fish community present at each
location. Each water quality parameter monitored in conjunction with
collections for fish, mussels, and macroinvertebrates was within state
standards, and representative of levels observed during similar collections
statewide.
Most species of aquatic invertebrates were not dominant. The numerical
dominance of uncommon to rare species is not unusual, especially in unimpacted
areas. In such communities there are usually a few numerically dominant
species and a much larger number of uncommon ones. However, without
additional qualitative and quantitative collections of macroinvertebrates from
these localities during all seasons, additional conclusions cannot be
formulated.
Endangered and threatened aquatic macroinvertebrates in Illinois
None of the aquatic macroinvertebrates collected during Autumn 1984 and Spring
1985 from the FAP 412 project area are listed as federally endangered (UDSI
1984a) nor are any currently under consideration for federal listing (1984b).
No official state list of endangered or threatened species of Illinois aquatic
macroinvertebrates currently exists. However, 25 species of freshwater
mussels presently occurring or known to have occurred formerly in Illinois
were proposed to the Endangered Species Technical Advisory Committee on 26
March 1985 for state listing as endangered.
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APPENDIX 1
List of names, institutional affiliations, and addresses
of systematic specialists responsible for the identifications
of aquatic macroinvertebrates discussed in this report.
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